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Three years ago an open cattle 

range and now a thriving community . 
centred on a fully-integrated 

operation for the production of 

uranium oxide. Such is the story of 

the Mary Kathleen Mine in 

Northern Queensland. Mining uranium 
rock is hard and tricky work and six 
38-RB 1' 5 cubic yard shovels are 
engaged in the open-cut operation 

where power, stamina and flexibility 

of control are especially important. 
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RUSTON-BUCYRUS LIMITED, EXCAVATOR SPECIALISTS, LINCOLN 
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Nu-way oil-firing can help you in t 
that ic has helped Messrs John J. 
The technical resources of Nu-way, 
leading oil-burner manufacturers, are 
your disposal Write to-day for fu 


away 


THE LEADING NAME IN OIL-FIRING 





NU-WAY HEATING PLANTS LTD. 
(Box A445) Droitwich 


and at *» 
LONDON, MANCHESTER, NEWCASTLE € ? 
GLASGOW, BELFAST, DUBLIN, BRIST % 
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no magic 


about it 












There’s no magic about Sykes Dewatering 
Equipment. Its efficiency is due to 
excellent design backed by 100 years 

of pumping experience. In the same 
way there is no mystery about installing 
and operating the system. The 
remarkable jetting efficiency of the 
unique Jetwell wellpoints makes 
installation simple, speedy and 
economical. Reliability of operation 

is so high that the plant can be 
maintained by one semi-skilled 

man, and will give non-stop service 

for months on end with the 

very minimum of attention. 


















By kind permission of Whitley Bros Lid of Wrexham 


The photograph shows part of an 
excavation in water-bearing sand, 

taken to 25 ft below standing water level. 
This work was carried out by a 
contractor who had not previously 
owned dewatering equipment, 

and without expert assistance. 











DEWATERING EQUIPMENT 


HENRY SYKES LTD, Southwark Street, London, S.E.1 


Telephone : HOP §231 (8 lines) Telegrams: Tripulse, Sedist, London 
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Let Bury Felt solve your problem 


anti-vibration bases and buffing rollers. 
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SAD! ENGINEERING Co. itd. 
10.14, ANSELA STREET, KENSINGTON, 
LONDON, W.8 
Phone WESTERN 765) Grams SADIUNIT-LONDON 
Also Bristol Birmingham. Manchester Br dgend 
Sheffield Glasgow, etc 
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The haulage ond power transmission equipment 
specialists 


SAD! Cepstens - SADIVAR veriotor - RX veive ectuctors. 
SADI plenetory speed reducers ond machine-too! drives. 
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PISTON TYPE 


COMPRESSORS 




























THE PISTON IS LABYRINTH SEALED 
without piston rings. 
Precision guided along the cylinder axis, 


it makes no contact with the cylinder 
walls and lubrication is unnecessary. 





The gas under compression therefore 


remains entirely uncontaminated. Skain 

For pressures up to 1700 psig with SULZER COMPRESSORS FOR OILFREE DELIVERY OF OXYGEN installed in ap 
H electric bulb factory, 2E130, i | 135 cfm, final pressure 

ee oe aon ene ae emma 


capacities to abt. 3000 cfm. 


————-: a — | ee, = 


APPLICATIONS: Oilfree compressed air for atomisation, filtration, transporting and mixing liquids or for the supply of air, 
sterilised by the final temperature of compression. 


For the compression of oxygen, chlorine, noxious or corrosive gases, recovered solvents, valuable gases and vapours 


For use in Breweries, Chemical and Pharmaceutical Factories, Hospitals, Steel Works, Rubber Works, Lithographic and Art ) 
Printing Works, and the manufacture and handling of food-stuffs and beverages. ; 





SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE. LONDON. W.G.! 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID -— CAIRO - RIO DE JANEIRO - BUENOS AIRES - SHANGHA! v OBE. 
Agencies at -— BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN ~- OSLO - STOCKHOLM ~- HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG ~- HAIFA \MBAY 
KARACHI - COLOMBO ~ SINGAPORE ~- BANGKOK ~ MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS ~- SANTIAGO (CHILE) - LIMA ~- LA PAZ - SYDNEY ~ MELBOM JRNE - WE GTON 
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Front view of a fabricated steel frame for 
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a special purpose 250 ton Knuckle Press. 





Photograph by courtesy of the Glacier Metal Co. Ltd 
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SADI Capsten in use et Arthur 
Guinness Son & Co. (Park Royal) 
Ltd. Park Royal Brewery, London, 






British Industry 
uses SADI 


capstans 


THE MOST 
ECONOMICAL 
TRANSPORTABLE 
ELECTRIC HAULAGE 
UNIT 
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VX 


FIVE 20 TON TRUCKS HAULED ON STRAIGHT 
LEVEL TRACK BY OUR SMALLEST 


CAPSTAN M44/D469 (3-5 H.P.) 
: ‘KK PRICE £180.0.0 


Ask for literature E/CAP 











SADI ENGINEERING Co. Ltd. 


10-14, ANSELL STREET, KENSINGTON, The haulage and power transmission equipment 
LONDON, W.8 specialists 

Phone: WESTERN 7653 Grams: SADIUNIT-LONDON SADI Capstans - SADIVAR variator - RX valve actuators. 

Also Bristol, Birmingham, Manchester, Bridgend, SADI planetary speed reducers and machine-tool drives. 


Sheffield, Glasgow, etc. 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 


BRANDS LIMITED 
SLIEK-BRANt CROYDON 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


100 LB. PER SQ. IN 1 TO 155 CU. FT. PER MIN. 
60 LB. PERSQ. IN. 1 TO 380 CU. FT. PER MIN 
100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN 


SINGLE STAGE. 


TWO STAGE. 





FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE : IPSWICH 56124 (3 LINES) 

TELEGRAPH : “ REAVELL, IPSWICH '’ OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 
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All the 330 kV. strain insulators 
for the substations 
and the 330 kV. post insulators 





for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Merz & McLellan 





Consulting Engineers - 


The illustrations show a 
complete 330 kV. bushing 
insulator and a 330 KV. 
circuit breaker, by courtesy 
of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS ; 


Telephone: Stoke-on-Tren' ‘432! ' 











London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 997! 
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One man and one hundred nuts 


How long should it take him to fix them ? 


According to accepted engineering practice* it would take a worker 
as long as 195 minutes to assemble 100 516” slotted nuts and split pins. Yet the same 
man would take a bare 40 minutes to assemble an identical number 
of Simmonds 5 16’ Nyloe self-locking nuts. 

Common sense says that it pays to use Simmonds self-locking nuts every time 
when, assembly costs run as high as they do today. In fact, with average labour costs 
and overheads, there are savings of over 42/- on every hundred assemblies— 
and over £2,000 on every hundred thousand assemblies. Why not call in 
Simmonds to carry out a completely thorough costing of your assembly operations. 
Our 16 mm Nyloc colour film is available for showing in your factory. 


% All times are based on the Haddon & Genger Standord Data (1955) Handbook. 
Costs include wages at 5'- an hour and overheads at 250°... 
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»S AEROCESSORIES LTD: TREFOREST ~ PONTYPRIDD - GLAMORGAN 


time saved ismoneysaved SIMMONDS SELF-LOCKING NUTS 


A member oj the Firth Cleveland Group 


‘on, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen. Ballarat, Sydney, Johannesburg. Amsterdam. Milan, New York, Mannheim and Brussels 
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As a result of collaboration with the S. K. Wellman Company of 
America, pioneers of friction sinters, Ferodo are now producing in 
England Sintered Metal Clutch Facings and Brake Linings ina 
wide variety of types. 

ts Sintered metals provide a friction material which remains effective 
at high temperatures and pressures or when immersed in oil. They 


are quickly and easily run in, wear slowly without heating up and 


New friction materials 
with a famous name- 
FERODO SINTERED METALS 


FERODO LIMITED . 
A Member of the Turner & Newall Organisation 



















give smooth, even engagement. They are finding more and mort 
applications on earth-moving machinery. 

Whatever make of earth-moving machinery, British or American, 
you employ, Ferodo Sintered Metal replacements which fully 
match the performance of the original equipment are now avail- 
able. There is a Ferodo Depot within easy reach of every site in the 


country. 


sintered metal clutch facings 
and brake linings 


CHAPEL-EN-LE-FRITH 
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Now is your opportunity tc 


Lo you require A NEW 
| Manufacturing facilities for a complete product? 
equipment, welded pressure-vessels etc., also offer to industry generally a first-class MAN l} FACTU RI NG 
service for the manufacture or processing of complete mechanical products or com- 
ponents. This includes all kinds of machining, grinding, gear-manufacture, welding, 
heat-treatment, electroplating etc., backed by tool-room facilities of the highest SERVIGE 
= | 


standard, and inspection to A.I.D. and Lloyds requirements. 





ee 


Manufacture or processing of your product components? 


Babcock & Wilcox Ltd., who recently acquired the finely-equipped works of 
nr the former Royal Ordnance Faetory at Dalmuir, which they are now applying to 
the manufacture of Babcock atomic power plant, cranes, materials-handling 






















ee Sa 


These facilities, combined with the Company’s Renfrew Works 
capacity for the production of forgings, pressings and castings, provide 
a comprehensive, experienced and economic manufacturing service 
which may well be the answer to your production requirements, 




























Write or phone now for booklet : 
“ BABCOCK — Dalmuir Manufacturing Service’, 
to: SALES DEPARTMENT, 
DALMUIR WORKS, 
BABCOCK & WILCOX, LTD., 
BEARDMORE STREET, | 
a DALMUIR, GLASGOW. 
Telephone: CLYDEBANK 1841 
} 
e | / 
Foc. aa 
| 
TURNING 
BORING 
MILLING (including precision work) 
GEAR-MANUFACTURE 
PLANING 
GRINDING || 
re BROACHING, SLOTTING etc. I} 
WELDING i] 
SHOT-BLASTING |} 
n, STRESS-RELIEVING Ij 
HEAT-TREATMENT | 
ly Carburizing, Hardening, Tempering 1] 
|. ELECTROPLATING | 
Copper, Nickel, Cadmium, Chromium || 
ne WAXING, CLEANING | : 


RUST-PREVENTION etc. 
IRON CASTINGS 
from precision shell-moulded to heavy 
dry-sand castings, up to 20 tons 
STEEL CASTINGS 
in carbon and alloy steels from | Ib. up 
to 5 tons / 
FORGINGS AND PRESSINGS a 
STRUCTURAL STEELWORK™ 


Ample cranage and road, rail or sea delivery 
facilities available for the heaviest items. 


B. 3COCK.& WILCOX TDD eas office : BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.! 


DALMUIR WORKS: BEARDMORE STREET, DALMUIR, GLASGOW 
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a clean simple |; 


layout gives 
you ease of 
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maintenance ,\ f\ 











The Power for good in industry... 

Coles Diesel-Electric system, built on UNIT 
CONSTRUCTION principles, combines the utmost 
operating efficiency with minimum maintenance. 
Coles real UNIT CONSTRUCTION is the ultimate 
in simplicity which is the keynote of the system. 
Generator and motors give long, trouble-free 
service and no specialised electrical knowledge 

is necessary for operation and mairttenance. 

Coles Cranes are designed to stand up to 

EVERY KNOWN OPERATING ABUSE. 

Send today for the detailed technical specifications 
and see how YOU can profit by the use of Coles. 
Designed, Manufactured and Marketed by :— 

STEELS ENGINEERING PRODUCTS LIMITED, 
Sunderland, England. SALES & SERVICE: London, 
Birmingham, Manchester, Newcastle, Glasgow. 


| your industry GIES 


CRANE 
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DISTINGTON 


wea HEAVY 


sé CASTINGS 
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One of the largest foundries in the world 


is operated by Distington Engineering 
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Company, which specialises in 
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the production of heavy castings in 
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hematite, grey and special irons. 
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DISTINGTON ENGINEERING 
COMPANY LIMITED 
Workington, Cumberland 
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} VARIABLE-SPEED 
A.C. MOTORS 


COMMUTATOR-TYPE 2-phase or 3-phase 





& 
RUE By ERRORLALEE 


Ask for Pamphlets, 1041, 1280 & 1304 












A. Reyrolle & Company Limited - Hebburn - County Durham - England 
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ONVEYOR- ELEVATOR G 


LOWER BRIDGE WORKS 





(1936) 
LTD. 





SPIRAL CONVEYORS, ACCRINGTON 


BUCKET ELEVATORS, Etc. 





Telephone : No. 2779 
Telegrams: “ Conveyor, "’ Accrington 
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mien PRODUCTS FOR 
Quality & Service 


Springs & Clips made from the finest materials 
available. Specials made, “‘one off’’ or in quantity, 
from your pattern or drawing. Special Replacement 
delivery service—any amount, anywhere. 
PLEASE WRITE FOR DETAILS 


S 
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Better Use-—aUCHTERLONIE 


\¥/ Fo Comal wed LUD a alent =) al =) lolol -¢— 
Fitted with double row self- 


aligning Ball Bearings. A com- 





= Ave 


prehensive range of ball and 
roller bearings, blocks and 
flanges for immediate delivery at 
keen prices. Write. for trans- 


mission catalogue T.4. 


CHAS. AUCHTERLONIE & CO. LTD 


32 Station Road - New Southgaté« 


PNEUTOMATION 


power in the right direction 


A push to production with the power of an elephant—that’s 
PNEUTOMATION! Strong, steady power under perfect control, 
in the right place at the right time. The power to do anything 

from bell-ringing to jig-boring—and do it faster, at less cost. 

A wide range of standard equipment makes the system adaptable for 
any layout, any space. Simplicity of design, careful workmanship 
and completely non-corrodible materials cut replacement and 
maintenance costs, ensures that Lang PNEUTOMATION 

is a really long-lasting trouble-free pneumatic power system. 


THE PREMIER SPRING CO. LTD. 
Redditch. Worcestershire. Tel: Redditch 1088 




























Pneutomation never forgets to operate 












S 
Fr a 
: 

+ \\ The ‘ Pneulang’ basic cylinder unit, just one of the 264 cylinders 
available ‘ off-the-shelf’. The range of PREUTOMATION 
equipment also incluies many types of manual and automatic 
valves, lubricators, ai regula i i b 

PNEUTOMATION rs, air flow tors, pipes and fittings, etc 














energy under control 


a : 
\ Alan with, 
—~-~LANG PNEUMATIC LTD 


Associated with Desoutter Brothers (Holdings) Ltd. 


OWEN ROAD, WOLVERHAMPTON. Tel: 25221. 2. 3. 4. — 
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—Britain’s foremost manufacturers and erectors of 


PRECAST REINFORCED CONCRETE BUILDINGS 


PP Seenseseeseseeeesereessseseseseeregy 





ATCOST- BUILT factories, warehouses, transport-sheds, workshops, 
canteens, etc. are of the highest quality, yet competitively priced. They 
are fire-resistant, easily-extendible and require no painting or maintenance. 
For free, 24-page illustrated brochure, and details of our comprehensive 
service, complete and post this coupon now! 


NAME OF FIRM 
ADDRESS.......... 


I iii a iniss cv dannnrabindidnbbiecvernctenti 








ATCOST LTD., Industrial Division, 
THE PANTILES, TUNBRIDGE WELLS, KENT 
Tunbridge Wells 3411 (5 lines) 
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= Is this a good 


120 HOLES BORED and 120 coach screws 
driven home in every hour’s work—with only 
two men and a daily operating cost of only a 
few shillings. The John Bull Coach Screwing 
and Sleeper Boring Equipment bores through 
any sleeper in 4 to 10 seconds, according to 
thickness, and drives home a coach screw to the 
exact tightness required in the same time. 

























THE ADVICE OF SEVERAL RAILWAY ENGINEERS of 
British Railways was taken in the design of the 
versatile John Bull power unit. This is a portable, 
petrol-driven, completely self-contained power- 
source. With its four easily fitted and changed 









hour’s work for sixpence? 


attachments it adds speed, efficiency, and economy 
to a wide variety of track maintenance operations. 


IN JUST A FEW MINUTES the Coach Screwing and 
Sleeper Boring attachment can be fitted and ready 
for use. Strength and lightness are well combined 
in this equipment: constructed of high grade steel 
and light alloys the whole unit weighs only 
110 lbs. and can be carried and operated easily 
and constantly by only two men. The operators’ 
safety is guaranteed by the enclosing of all. moving 
parts within the lightweight, but robust, tubular 
frame. The special adjustable slipping clutch 
eliminates the risk of over-tightening and of 
bursting the wooden ferrules. 





JOHN BULL 


PETROL DRIVEN RAILWAY TRACK 
CONSTRUCTIONAL AND MAINTENANCE EQUIPMENT 


| 











st 4 yw 
4 


steam 
pressure 
fluctuations 


- +. are cause for anxiety and losses in many production processes. They are avoidable and 


For further information, HOWARD PNEUMATIC ENGINEERING CO. LTD., FORT ROAD, EASTBOURNE 


please write to TEL: EASTBOURNE 1179 GRAMS AND CABLES: HOWMATIC, EASTBOURN® 





where they exist consideration should be given to the means of overcoming them. 


Cochran’s can offer two. Where the variations in demand are not too great in relation to the boiler capacity the 





Cochran Vertical Boiler with extended top belt gives a reserve to accommodate varying demands without unnecessary 
changes in the boiler firing rate. Where the load fluctuations are more violent or prolonged, 


the answer is in the installation of a Ruths Steam Accumulator to store surplus steam produced 





at off-peak times for release when the demand arises. A Ruths Steam Accumulator 





enables boilerplant to be run at a steady output and thus at its highest efficiency. 






Do submit your fluctuating load problem to us. 


COCHRAN VERTICAL BOILERS 
RUTHS STEAM ACCUMULATORS 

















Cochran & Co., Annan, Ltd., Annan, Dumfriesshire, Scotland. Annan 111. 34 Victoria St., London, §.W.1. Abbey 4441 
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Are you 


keeping 














vour 
fingers 


crossed ? 


. and hoping that 
your machinery problems 
will work themselves out ! 
A far better way would be to 
‘talk it over with DATIM ’ — for, 
with our long experience in Automatic 
machine building, we can offer an 
unequalled service — working to customers’ 
own designs or providing complete design and 


development service in co-operation with customers engineers. 





oe Rotary and Straight Line 
Transfer Machines for 

multiple machining 
operations 


* Automatic selective 
hopper fed assembly 
machines. 


* Automatic tube bending 
machines. 


ke Rubber manipulating 
machines. 


oe Automatic Bar turning 
machines. 














Manufacturers of Special purpose precision machinery 


DATIM MACHINE TOOL CO. LTD. 
sillet Road, Walthamstow, London, E.!7. Telephone : Larkswood 2313 (3 lines) 
Works : Brooker Road, Waltham Abbey, Essex. 


= | MEMBER OF DAVIS & TIMMINS LTD., GROUP OF COMPANIES 
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NON - FERROUS 


CASTINGS 
Off rety Type - 


No matter whether your requirements are for 

a few castings weighing up to 2 tons or more, 

or for repetition batches, we can meet all your 

requirements for quality, price and delivery. 
We cast in all usual alloys including phosphor 
bronze, gun metal, aluminium bronze and 
manganese bronze, ‘‘Monel’’ metal etc. Send 

us your enquiries. 


CHARLES CARR LTD. 
¢ THE MON-FERREOUS CASTING CO. (B'HAM) LTD 
GROVE LANE ° SMETHWICK-40 - BIRMINGHAM 
TEL: SMETHWICK (231-2-3 


LONDON OFFICE— 


56 HOLBORN VIADUCT, E.C.1. CITY 3826-7 














10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 











3 Motor, electrically 
operaced Fixed Wharf 
Crane. Duty: 15 tons 

at 22 ft. radius. 

































| TAYLOR & HUB 








\ 
“ Lifting, Leicester 
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combat 


atmospheric 
pollution 
_ with 


MACHINERY 
EXHIBITION 





51 the 


NEW 


“ALLEN- 
DEP” 


GRIT 
ARRESTER 


(Brit. Pat. No. 699760) 
Also covered by patents in other countries. 
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NEW TO GT. BRITAIN— 


‘*DEP’’ Dust Control Equipment—already established throughout Europe—is now available 
for the FIRST TIME in Gt. Britain, manufactured at our Tipton works. The new “ ALLEN- 
DEP” GRIT ARRESTER is designed to cover the widest possible field of Dust and Grit 
Control. It is particularly suitable for Boiler Plant. 


ADVANTAGES OF “‘ALLEN-DEP” GRIT ARRESTER 


@ High efficiency under all conditions 





@ Back pressure negligible for all requirements 

@ Simplicity and ruggedness 

@ Economical to install, with low-running and maintenance costs 
@ Power saving, compared with other similar equipment 

@ No modification needed generally to fan or stack 

@ Has the capacity to deal with high or low-dust conditions 

@ Is able to cope with large or micronic dust particles 

@ Can withstand high temperatures 

@ Is suitable for varying flow conditions 


@ Can be used as a dry, wet or viscous filter 


LET OUR ENGINEERS GIVE YOU— 


Advice and Erection Service — The benefit of wide application — Practical guidance during 
installation — Final installation inspection and running tests — Periodic routine visits for E 
maintaining efficiency. 5 


For further information, write to :— 


W. G. ALLEN & SONS (TIPTON) LTD., 


— 





ALLENS ron 





P.O. BOX 4 - TIPTON + STAFFS 
Tel: TIPTON 1266 
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© Industrial 
plant 


... Of all kinds 


All manner of static plant and 
equipment is covered by Wards’ 
INDUSTRIAL PLANT DEPARTMENT 
—Boilers (from smallest portable to 
largest of water-tube and marine 
types), Tanks of all types (including 
Braithwaite sectional steel tanks), 
Jacketed Pans, Chemical Plant, Steel 
and Aluminium Alloy Scaffolding, 
Autoclaves, Air Receivers, Pipes and 
Tubing, Valves and Fittings, Boiler 
House Accessories, etc. Write for 
further particulars. 




























INDUSTRIAL PLANT DEPARTMENT, 


THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 
Tel: 26311 (22 lines) 


and BRETTENHAM HOUSE, 
LANCASTER PLACE, STRAND, W.C.2. 
Tel.: TEM. 1515 (12 lines) 
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RIVLINK forall vee pRives 


The SUPER BELT 





Made in RUBBER FABRIC 
Least Stretch —Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 











RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 








2 


Sand Casting 
Specialists in 


Mj 
ah 
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The answer to every power problem ... 


‘lei DIESEL 
ENGINES 


The Greatest 
noving force Vf 
in Industty 

















HIGH TORQUE OUTPUT 
QUICK STARTING FROM COLD 
LOW RUNNING COSTS 


LONG LIFE 


eeeee. G 
; 
% 


STANDARD SPARES WiTH WORLD-WIDE 
SERVICE 


@ RANGE OF FIVE UNITS FOR EVERY 
N INDUSTRIAL APPLICATION 


Ro 


WS 

SV 

QQ 

Yy “ 
SVN Ws 
XG QA 





from 72 h.p. to 275 h.p. 


LEYLAND MOTORS LIMITED 


Sales Division: HANOVER HOUSE - HANOVER SQUARE - LONDON, W.1 - Telephone: MAYfair 8561 





Caider Halil ‘A’ 


PARSONS constructed and installed: our 23 MW 
turbo-generators (including condensers and auxiliaries). 
Eight gas circulators. Two dump condensers, together with 
all the associated duct-work for two reactors. 


Calder Hall ‘B’ 


PARSONS constructed and installed: Four 23 MW turbo- 
generators (including condensers and auxiliaries). Eight gas 
circulators. Two dump condensers together with all the 
associated duct-work for two reactors. 


Chapelicross 


PARSONS constructed and installed: Eight 23 MW 
turbo-generators (including condensers and auxiliaries). 
Sixteen gas circulators. Four dump condensers together 
with all associated duct-work for four reactors. 


PARSONS are constructing and installing: Six 52 MW 
main turbo-generators and three 20-25 MW auxiliary turbo- 
generators (including condensers and auxiliaries). Twelve 
gas Circulators and duct-work 


tina Citaly) 


PARSONS are to construct: 
r'hree 70 MW turbo-generators and six main gas circulators, 





Two of eight PARSONS 23 MW turbo-generators at Chapelcross Nuclear Power Station 


HE PARSONS COMPANY came into the nuclear field in 1946 
with the manufacture and erection of the 800 ton cyclotron at 
The Atomic Energy Research Establishment, Harwell. 
Thereafter PARSONS engineers collaborated with the Authority 
in study of the feasibility of producing electrical energy from 
nuclear fission. 
The outcome of the Authority’s efforts were Calder Hall “SA” 
and “‘B” and Chapelcross nuclear power stations, for which 
PARSONS supplied the turbo-generators and associated equipment 
and gas circulating plant. 


> PARSONS are ‘“‘a member company” of The Nuclear Power 
Plant Co. Ltd., who received the order from CEGB to construct the 
300 MW nuclear power station at Bradwell. NPPC are also constructing 
in conjunction with AGIP Nucleare, the Latina Nuclear Power Station, 


Italy. 


Cc. A. PARSONS AND COMPANY LIMITED 


HEATON WORKS NEWCASTLE UPON TYNE G 
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* Silastomer 
silicone rubber 
withstands 


temperature 


extremes 


Because of their excellent temperature stability 
diaphragms of Silastomer silicone rubber are 
used in many of the various types of valves 
manufactured by Saunders Valve Co. Ltd. 
Silastomer will remain serviceable at tem- 
peratures as low as 70°C, where other 
rubbers harden and become brittle, and as 
high as -+- 250°C, where organic rubbers char 
and decompose. Silastomer is also resistant 
to a wide range of chemicals. 

Apart from their use as valve diaphragms 
Silastomer silicone rubbers have many 
applications as seals and gaskets which must 
remain durably resilient at elevated tempera- 
tures. Grades are available to resist petrol, 
lubricating and hydraulic oils. Silastomer is 
also used in paste form as a high temperature 
caulking and sealing compound and can be 
coated on to glasscloth for use as heat 
resistant sleeving, ducting and diaphragms. 
The photograph shows one of the many types 
of Saunders Valves in use in industry. 
BY COURTESY OF SAUNDERS VALVE CO. LTD. 


The sectional view shows the resilient dia- 
phragm in the Saunders Valve. The excellent 
lemperature — stability 
of silicone rubber dia- 
Phragms enables these 
valves to be used for 
conveying gases and 
r icals at extremes 
perature, 


'OMER IS A REGISTERED TRADEMARK 
OLAND SILICONES LTD. 


Oe 


Silicone 
motor rewind 
saves £400 


Thomas Hedley & Co. Ltd., at the company’s 
West Thurrock factory, found that one of 
their motors working in a particularly wet 
position, on a mixing tank used in the manu- 
facture of synthetic detergents, broke down 
at average intervals of 6 months. Rewinds 
were tried in Class A insulation (costing £30 
each time), and in Class B insulation with 
extra varnish dips to give additional protec- 
tion against moisture — both without success. 
Finally they tried a silicone rewind. This was 
nearly seven years ago and the motor has 
been operating since without failure, thus 
saving approximately £400 in rewind costs. 
In addition losses in production time due to 
motor failure have been eliminated. 

MS silicones strengthen the weak link in all 
forms of electrical equipment — its insulation. 
With silicone-insulated motors the risk of 
breakdown through insulation failure is very 
greatly reduced. Have your most troublesome 
motors rewound with silicone insulation. 
Write to Midland Silicones for names of 
rewinders with experience in using silicone 


insulation. 


St in British Silicones 


’ full information about these and the man) 
cone products with applications in the 
g industry including release agents, 
nd hydraulic fluids, heat-resistant paint, 
ants and electrical insulants. 


Antifoam 
kills foam 
—boosts output 


Kill foam and increase the productive capacity 
of machine tools with a highly efficient MS 
silicone defoamer. The water and oil coolants 
used in the heavy-duty grinders shown in the 
photograph foamed so badly that it was 
necessary to shut the machine down for 15 
minutes of every hour just to clear foam away. 
Conventional foam inhibitors were partially 
effective, but reduced the efficiency of. the 
coolant. 

A silicone antifoam agent was added to the 
coolant and foam vanished immediately 
“like a punctured balloon’’-and_ hourly 
grinder output increased 25°. 

MS silicone defoamers are effective in low 
concentrations making them most economical 
in use. They will remain stable for long 
periods in either hot or cold storage condi- 
tions. 

There is an MS silicone antifoam agent in the 
form of a compound, fluid or emulsion to 
deal with your particular foaming problem. 


MIDLAND SILICONES LTD 


ASSOCIATED WITH ALBRIGHT AND WILSON LTD. 
AND DOW CORNING CORPORATION 


68 KNIGHTSBRIDGE - LONDON : SW! 
Telephone: Knightsbridge 7801 
first in British Silicones 


drea Sales Offices: 
Birmingham, Glasgow, Leeds, London, Manchester 
4gents in many countries 

















B: 0 ‘A C takes good care Pie 


—with ILFORD Industrial B X-ray film 


High among the priorities of BOAC is safety. Behind the scenes at London 
Airport is some of the world’s finest equipment, operated by highly trained 
personnel to ensure the reliability of every detail that contributes to safe 
operation. 

Where even the smallest foreign particle may imperil life, nothing is left to 
chance. Complex units, such as engine oil coolers which cannot be dismantled 
for inspection, are therefore radiographically examined to detect accumulations 
of sludge, metal debris, and carbon particles which would spell danger if they 
circulated in the engine lubrication system. 

For this examination, British Overseas Airways Corporation relies on 
ILFORD Industrial B X-ray film. Ilford has a reputation for reliability. 
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BRITISH ROLLING MILLS LTD : BRYMILL STEEL WORKS : TIPTON : STAFFS. 














Structural Steelwork 


by AUSTINS 






l in course of erection. Stage I. 
The Completed College. Stage I. 


The County Primary School, 
Crosland Moor, Huddersfield. 





a 


ESTABLISHED 1850 ) 









College of Further Education, Grimsby, 
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JAMES AUSTIN 
& SONS o— LTD., 


STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone : DEWSBURY 1750 (7 lines) 
Telegrams : AUSTINS, DEWSBURY, TELEX. 


LONDON OFFICE; KIRKMAN HOUSE, 54A TOTTENHAM COURT ROAD, LONDON W.1. TELEPHONE; MUSEUM 1064 








Double acting cylinders controlling inlet and oulet slides. 


WESTINGHOUSE 
PNEUMATIC EQUIPMENT 


WESTINGHOUSE BRAKE AND SIGNAL CO. LTD., Automotive and 














SMOOTH DEPENDABLE PNEUMATIC CONTROL 
REGULATES PROCESSING IN 


Food Mixing Hopperns at Spillers 


An industrial application recently installed and giving satisfactory results 
is the opening and closing of slides on mixing hoppers at Messrs. Spillers 
Animal Food Mixing Plant, Birkenhead. 

A total of twelve slides, one inlet and one outlet slide for each of six 
hoppers, is controlled by Westinghouse equipment. 

The main advantages of Westinghouse controls in this particular 
installation is the location of the operating valves on a control panel away 
from the mixer floor, with the resultant saving of manual operation and 
man-power. 


The remote control pore! 


is situated away fron 
mixer floor. 





Industrial Products Division, Hanham Road, Kingswood, Bristol. Tel: Bristol | 1781 























1959 THE ENGINEER 


ane 
eco TRACE “ 


"ISH ERMETO CORPORATION LTD narcrave ROAD - MAIDENHEAD - BERKS 


Maidenhead 5100 (10 lines) 


The whole basis of our 
business has always been 

to supply high pressure 
fittings which will guarantee 
the reliability of pipe line 
systems. Experience of 

high pressure problems has 
brought with it the large 
range of fittings now 


produced by Ermeto. 


Details of high pressure couplings and valves 


will be sent on request. 
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60,000 Tons of Steelwork L0eeness * > ewe 


OU, 
UNDER DIRECT CONTRACT WITH THE U.K.A.E.A. ALEX. FINDLAY & CO. LTD., NREAy 


MOTHERWELL, HAVE BEEN ENTRUSTED WITH THE SUPPLY, DELIVERY AND ERECTION 
OF 60,000 TONS OF STRUCTURAL STEELWORK TO BUILD BRITAIN’S NUCLEAR POWER PROJECTS. 


ARDLAY<CO. LID 
Be © 


STRUCTURAL ENGINEERS 
MOTHERWELL* SCOTLAND 

Phone Motherwell 2301 (6 lines) 
>< MEMBER OF THE NUCLEAR POWER PLANT CO. LIMITED 











LONDON OFFICE: HIGH HOLBORN HOUSE, 52/54 HIGH HOLBORN W.C.1 TELEPHONE HOLBORN 7: 
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Increase Production with 
these new “ADAPTABLE” 
tools for multiple 


burring nut-running 

drilling reaming 

grinding screw-driving 
| tapping 


““ARO-BROOMWADE” 
PAR-A-MATICS 


— are self-feed pneumatic tools which can be mounted 





at any angle for automatic or semi-automatic operation 
on long or short production runs. 

One man can operate a whole battery of Par-A-Matics 
and any number can be linked for simultaneous operation. 





Write now for Publication No. 443 T.E. 
key” 
“ Air Compressors. and 
Pneumatic Tools 


YOUR BEST INVESTMENT 


| ““BROomwands’’ 





BROOM & WADE LTD. P.O. Box No. 7 HIGH WYCOMBE ENGLAND 


‘ i clephone: High Wycombe 1630 (10 lines) 




















Telegrams: “Broom”, High Wycombe ( Telex) 
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WI 
3% RONICS 


New concepts in electronics have been developed at AWA, as a result of experience with missile systems. 
Now they have a wider application. Here are some of the new AWA devices now available to industry. 
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This Amplifier has been designed to drive viscous damped 
recording galvanometers which normally have a resistance of 
50 ohms and a working range of D.C. to 2 Ke/s in frequency. 
The amplifier has a switched attenuator at its input and will 
accept single ended or push pull signals from + 1 Millivolt to 
+ 500 volts and will feed a maximum of + 50 Milliamps to 
the galvanometer. There is also a range of ancillary units 
available for use with this Amplifier as part of a comprehen- 
sive instrumentation system. Standard specification: Dimen- 
sions: 4} in. x 3} in. x 10 in.; Frequency response: Flat from 
DC to 2 Ke/s, 5%, down at 3 Kc/s, 3db down at 6 Kc/s; Noise 
level: less than 10 Microvolts; Input impedance: 40,000 ohms 
on range 5, 110,000 ohms all other ranges; Gain: Maximum 
‘5 Milliamps Millivolt, minimum 0-04  Milliamps, Volt; 
Power requirements: +- 6 Volts D.C. 220 Milliamps each line. 


TRANSISTOR GALVANOMETER AMPLIFIER 
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COMEL 8 & 12 SWEEP OSCILLATOR 
AND VIBRATION CONTROLLER This unit is designed to drive vibrator amplifiers and has a 


wide frequency range. The sweep speed is variable over 2 
range 12:1 and automatic frequency sweep facilities are pro- 
vided. Frequency Range: 10 c.p.s. to 32 Ke/s in ranges of 5 
»etaves each. There are 7 switch speeds ranging from 5 secs. 

octave-60 secs.octave. Variety of Outputs available. Vibration 
Controller: Input: 4V r.m.s. at appropriate frequency. Output: 
Up to 100 mV r.m.s. into 600 ohms. Pick Off: Sensitivity 10 
m¥ rm.s. per “g™ peak. Overall Dimensions: 35" x 22” x 14”. 
The } ibration Controller will control + 40 “g” or as deter- 
nimed at low frequencies by the excursion of the vibrator table. 





















































































All devices are adaptable to suit customers’ own requirements. For further information consult: 


COMMERCIAL ELECTRONICS DEPT. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., Baginton, Coventry 
MEMBER OF THE HAWKER SIDDELEY GROUP 


canal 

















tos 15, 1959 THE ENGINEER 


BUT THERE’S 





THE STEEL COMPANY OF WALES LTD 


adopts 





COMPANION ACCESSORY TO 


THE BENNES-MARREL THE WORLD’S FINEST CLIP 


MAN & BOY I’VE WAITED 38 YEARS 





NEVER BEEN A DRIP 


THROUGH A 







WORM 
DRIVE 
HOSE 











Mobile Multi-bucket System 


L. ROBINSON & CO., (Gillingham) LTD., 


Using the Bennes-Marrel Multi-bucket System, The Steel Company LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5282 











of Wales Limited are convinced that a considerable saving in the 
handling of a wide variety of materials can be achieved. As a result, 
they have ordered SIX COMPLETE UNITS on Foden FG.6/20 
Chassis for on-site operation. 


CONSIDER YOUR OWN HANDLING PROBLEMS IN 
THE LIGHT OF THIS IMPORTANT DEVELOPMENT 














HYDRAULICALLY CONTROLLED 
One-man operated . . . an astonishing SOLELY BY THE DRIVER from nis 
time and labour saver . . . the Bennes- cab the unit loads and unloads itself with 
Marrel Multi-bucket System brings to detachable containers, one of which is d 
the field of bulk materials handling a new transported whilst the other is being you loo n 
standard of efficiency. loaded. This, of course, effects astonishing / “ Oper, atin I 
savings in waiting time and labour costs. to the ar rt f lis: applica 
o OPillin 





permanently in position, needing 


Rear independent hydraulic stabilizer jacks Showing load being raised by retraction of no adjustment by the operator, it 


down. Load to be raised to Unit Deck. hydraulically operated lifting arm rams. 


carries out one perfect job after 
another, rapidly and safely. The 
“ JAY-DEE” is adaptable to 
all drilling machines, com- 
bination lathes, turning 

and boring mills. and can 
readily undertake the duties 

of any three turret stations. 


raulically operated rams fully caneeaandl Positive action hydraulically controlled rams CLYDESIDE 
ad located on Unit Deck. lacks retracted provide easy dumping. CHINE 
We shall be happy to send you our fully descriptive brochure, or to examine 
your handling problems and make our recommendations. TOOL CO., LTD., 
341 MYRESIDE STREET, 


ARO MAINTENANCE EQUIPMENT LIMITED ||otscowas 


*”  ctorla Street, London, 8.W.1. Abbey 6238. Cabies: ‘Ambie London’ SHEttleston 41253. 














The amazing “JAY-DEE” Universal 
Attachment saves you time, labour 
and money at cvery turn! Staying 














DRILLING 


eo 


FACING aoe 
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pico 


Foal 


STUDDING 
sy? 


FREE DEMONSTRATION / 
A demonstration of the * jAY-DEE"’ Uni- 
versal Attachment cam be arranged to swit 
your convenienea, at your works. 





























A MOMBER OF THE ARUSHA GROUP OF COMPANIES 
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In 18 pulley sizes, 
3 to 7 diamete: 
Interchangeable 
bushes to fit shafts 
of any size. All 
steel construction 


* Please send for 
full details. 


DOUGLAS, LAWSON & CO LTD - BIRSTALL LEEDS ENGLAND 
Telephone BATLEY 598 & 599 Telegroms “PULLEYS” BIRSTALL, LEEDS 
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HOT & COLD 


PRESSINGS 


PLANT AVAILABLE TO COVER 

up to 800 tons hot, 300 tons cold, 

also Welding, Fabrication, Press 
Brake Work and finishing. 








Please write or ’phone 
for further details to:— 





B. C. BARTON « SON, LTD., 


HAINGE ROAD, TIVIDALE, STAFFS. Phone: TIPTON 2272 











BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 











BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating 
The widest range in the British 
Empire—made to suit your 
requirements. 

Thousands in service. 





BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Many in hand, hundreds in 
service. 





BROTHERHOOD 


COOLING TOWERS 


All types. 
Nearly 50 years’ experience. 





also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 
WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


NE . . tes io -E PGUR 
COMPRESSOR E POWER "PL Vearvy7. MgsTs: FOR NEARLY A “CENTURY 
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British Kedevak 


Specialists in complete design and manufacture of all types of standard 


and special purpose resistance welding equipment from | KVA to 


1500 KVA or greater, and including fully automatic conveyor and 


hopper fed lines for high production requirements in the automobile, 


aircraft, steel, drum and wire industries and all branches of engineering. 


Special Purpose Jigs and Fixtures. 
Press Tools and Dies. 
Electronic Controls. 


Tube Mills. 


Cycle Rim Forming and Welding Equipment. 


Automatic Are Welding Machines. 


“ UNIFLEX” Kickless Welding Cables. 








LEADERS IN RESISTANCE WELDING 


50 KVA portable welding equipment with canti- 
lever type suspension shown adjacent to the 
control box (cover removed). 

The arrow indicates the patented *‘ UNIFLEX”’ secondary lead also 










manufactured by British Federal. 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 3114 
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tograph by courtesy of the Nationa! Coal Board) 


EAGRE CONSTRUCTION CO. 
Tel. 4513 (5 lines) 


East Common Lane 


SCUNTHORPE 









Lincs. 





SURVEY - DESIGN 
SUPPLY 
INSTALLATION 


Part of a £500,000 contract by 
Eagre—sidings and trackwork 
for Manvers Centralization 
Scheme (about three fifths of 
the project is shown in this 
aerial view). 9,000 tons of iron 
and steel, 40 miles of track, 
230 turnouts were laid with 
no interruption of the existing 
traffic of the four collieries 
involved in the scheme. 


Eagre also works for British 
Railways, the Gas Board, the 
United Steel Companies, Cen- 
tral Electricity Authority, etc. 
Materials are supplied from 
Eagre’s own resources. 


Whatever the magnitude of 
your siding requirements, 
consult — 


LiTD. 


—-FAGRE- 
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OIL SIGHTS FOR 
MACHINE TOOLS | _ 



































Accuracy to finest limits is 
automatically expected of every 
Rotherham product. The type of 
Oil Sight for Machine Tools illus- 
trated serves to strengthen this 
confidence in Rotherham quality. 
This pattern is threaded }” B.S.P. 
Other sizes may be quoted for in 
production quantities. Remem- 
ber us also for brass T, Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups, 
Winkley Oilers, etc. 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele : 64154 
PRECISION MANUFACTURERS SINCE 1750 














Sealed for 
Loge 


— Life se 


ja 





MERCER 





LVIWLOS GREASE 
RETAINING SEALS 


Of all metal construction and 
resistant to grit, dust, radio 
activity or high temperatures, 


Only 3mn 
to § mm 


Mercer Nilos grease and oil —_. 
seals are used by Europe's lead- English and 


ing manufacturers for all types 


of bearings. metric sizes. 


THOMAS MERCER LIMITED 
of St. Albans, Hertfordshire 


TELEPHONE ST. ALBANS 5$53'3 






TT LEST) 





ENGINEER 





May 15 















































cAUWh 


SURFACE PLATES AND TABLES. Made 
from hard close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A"' and “*B"’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by Sft. Oin. 


SINE TABLES. Simple or Compound Angie 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work faces. 
Sizes 8in. by Sin., 10im. by Sin. and 12in. by Bin. 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and “B"’ in all sizes. 


STRAIGHT EDGES. Cast iron Camel 
Back and ‘‘l’’ Section types from I2in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S. 
Grade “A” and ‘B’’. Complete in wooden 
case. Sizes 4in. up to I6in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from !2in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising problems, 


LAPPING BLOCKS. Made from hard close- 











grained cast iron surfaced on top and bottom 
faces and grooved for SpPing. Complete with 
cover for each face. Sixes 6in. 


by 4in. up to 
12in. circular. 






WINDLEY BROS - LTD 


CROWN WORKS 


CHELMSFORD - ENGLAND 


Telephone CHELMSFORD 2224 














HUNT BROS~-—LTD | 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


BROADWELL 1181 & 1182 
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COMPLETE 
TURBINE- 
US 2 
EQUIPMENT 


| 


LEAR POWER STATION 


The entire turbine-house heat exchange equipment for 
the new power station at Berkeley is being supplied by 
the A.E.I. Turbine-Generator Division, and manu- 
factured at their factory at Germiston Glasgow. 

Four three-shell main condensers — one for each of 
the four 83 MW mixed-pressure steam turbine-genera- 
tors also being supplied by A.E.I. 

Two-stage feedwater heating equipment for each turbine- 
generator. 

Two ‘dumped’ steam condensers to handle surplus 
steam generated when commissioning the reactors, or 
in the event of a sudden shut down. 

Other equipment in manufacture includes the steam jet 
air ejectors, water/water heat exchangers for the genera- 
tor cooling circuit and general gas circulator service, oil 
coolers and generator hydrogen cooler units. 


<r) 


FOR BERKELEY NU 


A) 


4% 
A\ AY 
A \\ I 


Pi \\ | 


7 “ aia 


A general view of three condenser shells in position at Berkeley. 


ASSOCIATED ELECTRICAL INDUSTRIES LTD. 
TURBINE-GENERATOR DIVISION 


incorporating the interests of M-V and B.T-H. Manchester and Rugby. 


WORKS AT MANCHESTER AND RUGBY, ENGLAND. GERMISTON, SCOTLAND, LARNE, NORTHERN IRELAND. 
B/A 804 
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From ore unloading, hot metal pouring and section handling to 








shipping the finished product, the Clyde- Booth range covers 





the field of heavy materials handling for the Steel Industry. 





——rr——————— 






i | Manufacturers of 

H {| Ore Transporters 
Steelworks Cranes 

| _ Diesel Rail Cranes 

| Dockside Cranes etc. 





CLYDERTUN 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone: Pudsey 3168 (6 lines). Telegrams: “Cranes,” Rodley. Telephone: Holytown 412 (6 lines). Telegrams: “Clyde,” Mothe' 
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sr E LLiITsE:’ ALLoys 


for heat, abrasion, corrosion 





and machining problems 


Typical applications of “‘Stellite’’ 


FORGING WITH 
STELLITE GRADE 6 


At the works of George 
Turton Platts & Company 
Limited, rolling stock buffers 
are being clipped to shape 
and sized by ‘‘Stellite’’ faced 
top tools. Runs of 10,000 
are quite common, this being 
ten times the life obtained 
from normal steels. Tem- 
perature of operation 800° C 
in a 300 ton press. 
Inset picture shows a 
range of tools all of 
which can be refaced 
with Stellite “when worn. 
Tools used for clipping 
buffer heads between 13” 
and 18” diameter 








Illustrations by permission of 
George Turton Platts & Ce. 
Ltd., Meadow Hall Road, Winco- 
bank, Sheffield 





WRITE FOR PUBLICATIONS — B39. ‘‘Hardfacing with Deloro Stellite”’ 
B27. ‘‘Deloro Stellite in the Forging Industry”’ 


AD. No. 283-D 


f or send for details of ‘‘Stellite’’ in your particular industry 


| Fae 


DEL > STELLITE LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
DEL. STELLITE DIV. OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 
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A new conception 
in Crane Design 









THE BRITISH 


"REEL 


H E A D 





Manufactured under licence from Ferrand & Frantz. 
Ing. Villeurbanne. British Patent No. 705,145 


Revolutionary in concept, yet proven and established 
throughout Europe, the REEL Crane sets a new standard 
in crane manufacture. Its advanced design commends itself 
to the Industrial Architect who must find suitable equipment 





for the modern factory. It commends itself also to the 
Engineer who must have down-to-earth efficiency and 
reliability. The design of the REEL Crane is strictly 
functional, giving maximum height of lift to as near the roof 
as possible. The bridge and other constructional parts are 
fully shop-welded fabrications, ensuring great rigidity against 
vertical and horizontal forces, yet the crane remains 
comparatively small in dead weight. There is virtually no 
limit to the loads or spans of REEL Cranes. 


Contact us for full information and specifications. 



























BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS . HAINGE ROAD - TIVIDALE 
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Ho LMES-—- sCHNEIBLE 







system 





for 
dust 
collection 









and 





control 





é 






Exhaust hoods at the clamps.-off and castings removal 
stations. Photographs reproduced 
by permission of the Ford Motor Co. Ltd 






The Holmes-Schneible System installed 

at the new Thames Foundry of the 

Ford Motor Co. Ltd., removes more than 
half a million cubic feet of 

dust and fume laden air per minute, thus 
ensuring optimum working conditions 
twenty-four hours per day. In addition over 
200,000 cubic feet of clean air per minute 
are supplied at certain points as 
‘compensating air’ to maintain the foundry 
heating balance. 
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& W. C. HOLMES & CO. LTD. 


GAS CLEANING DIVISION, 

) TURNBRIDGE, HUDDERSFIELD, 

London & Birmingham 

| TE NICAL ASSOCIATES - Australia - Woodall Duckham (Australasia) Pty. Ltd. Switzerland -Elex AG 





y-Apparatebau Rothemuhle. Union of South Africa - Brandt Engineering (Pty.) Ltd 
Industrikemiska Aktiebolaget. U.S.A. Koppers Company Inc. 





Sy 





For full details please write for a copy ot Pubtiention No. on 
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JOINTING 















_ Klingerit was the 
first high-pressure compressed 
asbestos sheet jointing ever te be 
made. It gives complete round-the- 
clock reliability and is universally used for 
superheated and saturated steam at highest 
temperatures and pressures. 

Richard Klinger Limited manufacture a complete range of 
sheet jointings for every purpose. They also provide a 
joint-cutting service for all types of joints - which saves you 
time and money. 


Many full-faced joints available from stock. 







Please write for full 
technical details 






G.47 59] 
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15, 1959 
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y Here is a storage system 

which is so flexible that it can 

t always be completely 
g 


up-to-date. 

From the carefully designed 
range of components, it is an 
easy matter to plan and erect 
an installation which will not 
only satisfy immediate 
storage needs but which can 
also be rapidly adapted to 
meet newrequirements. Large 
articles orsmall, many or few, 
can be segregated as desired, 
and sections may be enlarged, 
reduced or subdivided at any 
time to conform to a changing 
pattern of purchases, 
production and consumption. 














TODAY'S 
open shelves can be 
TOMORROW'S 
fitted units 





tm 


ft 
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V 
Components are made from best 
quality mild steel sheet and 
rolled steel sections, and are | 
available in a range of standard lf 
sizes. Stove enamelled Olive 


Green or Scarborough Grey. 








HARVEY 


A typical three-bay assembly of 
trays, bins and shelves. The reverse 
Side incorporates bins, cupboards and 
aledge top. Bays may be varied as 
required, and joined to form a 
continuous run. 


ADJUSTABLE | 
i 

Steel Shelvin 

assemblies are shown in List g 


1015. Please send for a copy. ANGLE POST TYPE 


Mobi i 
( le Type Shelving also (Based on B.S.826 : 1955) 
available. Details on request. 


Full details of components and 
a selection of specimen 








WOOLWICH RD., LONDON, S.E.7 


G. A. HAR VE Y &é CO. (LONDON) LTD. Telephone: GREenwich 3232 (22 lines) 


SE/11 
E 











hegre 








that enables berthing to be safely 
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Saunders Valves with Vulcathene bodies, Marleythene Pipes and Vulcathene Manifold in the Pneumatic Breakwater 


Safety at Sea.. by Air 


Bubble barrage to 0 calm harbour water 


By their system of air peek Giant air bubbles, vented from two pipe- 
bubble distribution at gl lines on the sea bed in this experiment, are 
the entrance to Dover Qe controlled by Saunders Diaphragm Valves f 


Harbour, Pneumatic Q- arranged in the Vulcathene manifold illus- | 
Breakwaters Limited o trated above. 


== cleverly redirect the 2 G Such bubble blow- 


wave forces to a degree 
orces t g ing below demands 


leak-proof control 


undertaken with rough weather 
at the valves. 


prevailing. 


SAUNDERS 


WA LL Vee 


In Air Travel ‘Safe as Saunders’ is 
the byword for fuel, oil and fluid 
control aboard aircraft, where all 
Britain’s leading constructors fit 
Saunders Aero Valves. 














| c 
7 _— , r 2: =2 baa [t- BEN a 
SAUNDERS VALVE *“EMREREITONSS COMPANY LIWITED 
——[——=S DIAPHRAGM VALVE DIVISION 


CWMBRAN ' NEWPORT MONMOUTHSHIRE 
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Wen Replacing Qbsolere STEAM BOILERS 

















Unsurpassed for efficiency and versatility, the 
Fraser, Boiler has the distinctive merit that it 
incorporates a large brick-lined smoke consuming 
combustion chamber, thus complying with the 
requirements of the Clean Air Act. 


Write for illustrated literature 


FRASER & FRASER LTD. 


Bromley-by-Bow, London, E.3. 


ADVance 3266 (4 lines) 
Pressure, Easphone, London. 


Telephone : 
Telegrams : 


43 














THROUGH AND 


Branches at: 
BELFAST: Telephone: 20025 
NEWCASTLE: Telephone: 2~5248 
BIRMINGHAM: VICtoria 3994 
GLASGOW: SOUth 1942 
LEEDS: Telephone: 26369 
LONDON: RIVerside 8241 
BRISTOL: so ae: 2-8464 
MANCHESTER: ARDwick 4804 





A DRAMATIC 
NEW TWIST IN THE 
CLARKSON STORY 


This is the engineering news of the year, 
Clarkson — yes, Clarkson of Nuneaton, 
the Autolock Chuck people — are now in 
the twist drill business. And who knows 
more about fine tools than Clarkson? 

Clarkson Drills are beautifully tempered 
high quality jobs, made to make better 
holes at greater speed over a longer period 


of life between re-grinds. 





Delivery is first class too—direct from 


any Clarkson branch. Buy them with 


confidence. 


Clarkson Drills 


THROUGH THEY’RE CLARKSON 


CLARKSON (ENGINEERS) LTD., NUNEATON. Tel: 2261 
Please send for literature giving details of Clarkson Drills and prices. 





PN LOIN, asc eda she tacos 22s SR NE dia va die Latin chiehaecemauiaal 
Address 
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HAMMERED OR 
HYDRAULIC PRESSED 


eee 
IN STEEL 

BLACK OR MACHINED 
TO 24 TONS 








oe 
THE INCE FORGE CO. LTD. 
WIGAN . PARKS FORGE LTD. 


PROPRIETORS 














AUTOMETRIC 


purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
®MINI-GEAR 
HAND -R 
OSCILLATING 
ROLLER Vi 


VACUUM 
®DIAPHRAGM VACUUM 


& i: ' MOTOR 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 
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ABBOT 


MACHINE 
CUT GEARS 








THRAPSTON V ROPE DRIVES 
Keep the wheels of industry turning 


aia 





400 HORSEPOWER COLLIERY DRIVE 


FLEXIBLE . EFFICIENT / RELIABLE 
ECONOMICAL ‘ SILENT , CLEAN 


SMITH & GRACE LTD. 
Thrapston ‘* Kettering 


Makers of Power Transmission Appliances for 
over a Century 


TELEPHONE: THRAPSTON 109 & 110 
TELEGRAMS GRACE, THRAPSTON 














Steel Structures 


A. « J. MAIN « CO. LTD. 


CLYDESDALE IRON WORKS, VINCENT HOUSE, 
POSSILPARK, VINCENT SQUARE, 


GLASGOW, N.2. LONDON, S.W.1. 


TELEPHONE: POSSIL 8381 TELEPHONE: VICTORIA 8375 


CALCUTTA - CHITTAGONG «<: NAIROBI! 


EEE 





We guarantee the teeth of all 
wheels cut by us to be correct, 
and all work is examined and 
checked before being despatched. 
Each gear wheel of a pair is run 

in correct relative position to the 
other in a special gear-testing 
machine. 


Our booklet ‘MACHINE CUT 
GEARS ”’ contains much information 
of interest and use to engineers. 

A copy will be sent on request. 


SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 


The Abbot 


Engineering Co. Ltd. 
22 SMITHHILLS, PAISLEY 


Telephone : PAISLEY 4272 Telegrams : “‘ ABBOT. PAISLEY” 


— 
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HYDRAULIC CYLINDERS 
for MODERN INDUSTRY 








Individual designs to customers requirements. 
High and Low pressure cylinders from 1" to 8” 
bore diameter. 

Precision built, assembled and tested. 


Complete installations and circuits arranged. 


Consult the specialists :— 
ODDY ENGINEERING LIMITED 


HYDRAULIC DIVISION 
WESTLAND ROAD, DEWSBURY ROAD, LEEDS 11. Telephone 76598 


e tttt 


Member of the See Birtield Group 


iiti 


ewaine (¥()())) [JG = oun susimess 


Backed by fifty years of technical experience and 
“know-how,” Spiral Tube Engine Coolers are soundly 
engineered and robustly constructed for long, trouble- 
free service, and are renowned for their high efficiency 
and great resistance to vibration. They have a wide 
range of applications and are in world-wide service 
on all the principal railways throughout the world. 
Coolers are also manufac- 
tured for use in connection 
with generators, alternators, 


























etc. 


COOLED BY SPIRAL TUBE 
Air Blast Compressed Air Cooler. 





:Jientnieentieestite ieee ea 


COOLED BY SPIRAL TUBE, 
Paxman 6: R.P.H. Standard 
Alternator Set with G.E.C. elec- 
trical equipment 125 K.W. at 
1,000 R.P.M. " 


ES ee Se ws ae eee 





% Consult our Technical Advisory Service 





THE SPIRAL TUBE & COMPONENTS COMPANY LIMITED, OSMASTON PARK ROAD, DERBY. TELEPHONE: DERBY 48761 (3 lines) 
GEES | LONDON OFFICE: ABBEY HOUSE, 16 HIGH STREET, WATFORD. TELEPHONE: 26781-2. GRAMS: SPIRATUCOM WATFORD [me 


Tent 
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Better than New 
with a. 


Are you 





BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 
CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Both 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, erc. 

















R.A.C. GROUP LTD. 


We specialise REINFORCED CONCRETE 
& STRUCTURAL STEEL CONSTRUCTION 


that this picture shows a clutch of turtles’ eggs ? 
Maybe you’re not too sure.* 


But one thing you can be sure about—the 
Suffolk Iron Foundry has the answer to your 
welding problem. 

Our team of highly-qualified technicians is always 
available. With their fleet of vans specially 
equipped with the latest oxy-acetylene apparatus 
they can solve any problem on the spot. All 

you have to do is ring Stowmarket 183. 








Thames Works, Northfleet, Kent. 
London Office: 3 Red Place, Green St., Park Lane, London, W.|I. 


* (The “eggs” are really the heads of matches.) 


RACGROUP, GRAV EN sRAVE 
~ 


RACGROUS AUDLEY 





SUFFOLK IRON FOUNDRY (1920), LIMITED, STOWMARKET, SUFFOLK 








> anh 
is | xy) “As clean as a Gloucester Casting’ means 
9° that Gloucester malleable iron castings are 
© of high definition, true to pattern, cleaner and 
smoother because of better sand practice 
~ and better fettling. 
ee . . 
_ Mould and core sands and their bonding 
additives are under constant laboratory 
supervision, even the very sand grains are sized and num- 
bered, and consistency and distribution of sand are strictly 
controlled by a continuous mechanical unit. The high 
refractory characteristics prevent sand “‘burn-on” at re- 
entrant angles, thus greatly increasing the life of cutting tools 
during the machining process. The new clevator-type 
electric furnace anneals in 48 hours — instead of the usual 
7 days. It also allows greater control of the component during 
annealing, resulting in uniformity of metal, greater strength, 
and resistance to impact. 





A typical Gloucester Malleable specification. 











Bearwng ore pag oes 


Gloucester 
Blackheart Malleable 


Gloucester Lamellar 
Pearlitic Malleable 








Elongation a 18% 
Yield Point ++ I2 tons 
Tensile Strength 25 tons psi 


e 


Elongation i % 
Yield Point .. 24 tons 
Tensile Strength 35 tons ps! 














Iron. 
Brake shoe for small . wr) 
vehicle in Malleable 
e a} GLOUCESTER 
Foe c [9000 casrincs Y 
em ae 


Gloucester Foundry Ltd. Emlyn Works, Gloucester * Telephone: Gloucester 23041 * Telegrams: ‘Pulleys’ Gloucester * A subsidi ary of the Gloucester Railway Carriage & Wagon ~9- Lid. 
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AUTOMATIC SHUTTERS 
fixed inside units, are opened by the fan draught and 
are closed when the fan stops, thus eliminating 
heat loss in winter. Also act as turning vanes for air 





flow efficiency. Constructed in anodized aluminium 


alloy with life-lubricated silent bearings. 











Easy to install and easy to maintain, ‘Brooks’ Fan- 
Powered Units are equally suitable for flat, decked 
or pitched roof constructions. Unitary ventilation 
gives a wide range of control over rate of ventilation, 
giving flexibility to suit all factory processes. Hot-dip 


Galvanized finish gives permanent protection. 
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Section of the vast new plant for Priestman Bros. Ltd. 
Hull, where 70 ‘BROOKS’ 30° and 24” units ore 
installed. Consulting Architects and Engineers — 
Monro & Partners. 








‘BROOKS| 
an-poweed 
VENTILATION 
NITS 

















BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE - GREAT NEWPORT STREET - LONDON - W.C.2 - Telephone: COVent Garden 1355-1356 





BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 





Branch Office: Cromford House, Cromford Court, Manchester 4 
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BUTTERFLY VALVES 


FOR Tj]GyT snut oFF 


Combining positive drop-tight shut-off, with the natural advantages of 














the Butterfly principle, the Blakeborough Rubber Sealed type is an attractive proposition for a wide variety of 
moderate-pressure services, of which condenser cooling water is a notable example. 
The valves are offered for working pressures up to a maximum of 50 psi. (temperatures from -20° to +200°F), in all 


regular sizes from 12” to 84” bore, and in manual and power operated versions, the latter including electric motor, 





hydraulic or pneumatic cylinder, and pneumatic diaphragm-motor types. We shall be glad to submit proposals 


covering either standard valves or special applications on enquiry. 


BLAKEBOROUGH 





BLAKEBOROUGH & SONS LIMITED, BRIGHOUSE, 























Remember — 


DAY-TO-DAY STOCKS 
AT RIGHTON EXCEED 
1000 TONS FOR 


IMMEDIATE DELIVERY 


...and include many sizes not 
readily obtainable elsewhere. 


CONVENIENGE 


You can order your materials in any quantity as 
and when you want them. No tied-up capital; no 


possibility of redundant stocks. 


CONSISTENT QUALITY 


We are official stockholders for Imperial Chemical 
Industries (Metals Division) and all our stocks 
within the range they cover are of their manufac- 
ture. This ensures a high consistency of quality 
and temper and overcomes the tendency toward 
variation often noticed when buying from stock- 
holders. These stocks are supplied at the prevail- 


ing Mill Price for all quantities. 


PERFECT STOCK CONDITION 


Our Warehouse has been specially designed for 
storing metals. Strict temperature control enables 
us to keep materials in Mill condition and the 
efficient layout, with its under-cover loading bays 
anc mechanical handling, ensures rapid loading 


anc «| livery. 


' for a copy of our illustrated 44 page 
S Weights’ Booklet 


my 





THE 


BELOW This Strip and Section Rack contains over 2,000 compartments. 


RIGHTON 


ENGINEER 








ABOVE A section of our Brass Rod Store. The racks shown were made to our own design, each are capable of holding 100 tons. 


Henry Righton 
& CO., LTD. 


70/84 PENTONVILLE ROAD, LONDON, N.I. 
TELEPHONE TERMINUS 8877 


AND AT BIRMINGHAM & BRISTOL 
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@ Particularly suitable for stirring and 
agitating applications. 


@ Self-contained lubrication system. 





@ The danger of oil leaks has been eliminated 
by the use of a special flinger arrangement 
which will not deteriorate in service. 





@ Available in sizes ¢ to 5 H.P. with standard 
stepless speed variation over a 9 to | output 
speed range. 


@ The motorised unit illustrated can be 
supplied with input speeds of 960 or 1440 r.p.m. 
giving output of 320 to 2880 and 480 to 4320 
respectively. Lower output speeds are obtain- 
able by fitting flange mounted reduction gears 
to the output shaft. 


@ Units can also be supplied with the output 
shaft uppermost. 


ALLSPEEDS 


LIMITED 


72 Lower Barnes Street, 
Clayton-le-Moors, Accrington, Lancs. 


Telephone: Accrington 5441 (4 lines) 


LONDON: 59 PARK ROAD NORTH, ACTON, W.3. TEL: ACORN 715¢ 
hes ince apf MIDLANDS: ruc ras SnsttcoveNRY HL; COVENTRY 
= Menage Sigg YORKSHIRE: 46 PARK SQUARE, LEEDS, |. TEL: 3-1146, 3-0285/6 
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a NEW ERA in drilling 


SPEEDICUT | 


“CHIPBREAKER” | 
DRILL 










> See Fel 
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Dry Drilling constructional steels SPEEDICUT ** CHIPBREAKER ”’ 
Drills, 4Rin. dia., average 3,108 holes between regrindings. 

Covering the range of single plate to packet drilling, the average hole 
depth is 14in.; chipbreaking is excellent and no withdrawal is necessary 
when packet drilling to full flute depth. 


One of the largest Constructional Engineers in the country reports 
this performance <s 50 per cent. better than competitive drills. 


Take advantage of latest techniques in toolmaking—SPECIFY 
SPEEDICUT. 
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=DICUT WORKS - CARLISLE STREET EAST - SHEFFIELD 
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Dry cooling tower installations 


(HELLER SYSTEM) 


AS ORDERED BY THE CENTRAL ELECTRICITY GENERATING BOARD 


large or small 

steam power stations 

can now be sited independently 
of large sources 

of water for 


condenser cooling 


A SPECIAL PUBLICATION 


“Dry Cooling Tower Condensing Plant” 
is available on application to 
The English Electric Co. Ltd., 


Steam Turbine Division, 


Rugby. 





For small industrial plants 


May 15, 

















ENGLISH 


IS H Sheet 2 I 


t. 


COM 


WORKS: 





Yr AM 


STAFFORD 


LIM 


PRESTON 


it BB, 
Steam Turbine 
RUGBY 





59 























ULI ar Re smelt 





1959 THE ENGINEER 





























LIL paris — 


For large central stations 


ELECTRIC’ 


MARCONI HOUSE, STRAND, LoNDON, 


Division, Rugby 


BRADFORD ACCRINGTON 


LIVERPOOL 
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See what Fescol can do 


Here’s the perfect before and after story of the Fescol process. The ram on my 
left is untreated, and has become corroded and pitted by wear and corrosion, 
in this condition it has reached the end of its useful life. Now look at the other 
ram, it was just the same before it was ‘ Fescol ’-ised and now it will retain 
its new look almost indefinitely. That’s because the nickel or chromium 
protection provided by the Fescol process withstands wear and corrosive 
attack being an even harder, more durable surface than the original metal. 
The process has proved so successful in the salvage of worn rams that now we 
have them treated before installation. Then we more or less forget about them. 


FESCOL LIMITED - NORTH ROAD - LONDON Ni 


BRANCH WORKS: PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS, W SALL 


Established 192U 
Sole Licensees for Australasia : De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, N.S.W. 
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LIMITED- 
SWING 
CRANES 


The advantages of Butterley limited-swing cranes 
at the scrap yards of 

SAMUEL FOX & COMPANY LIMITED 
include the speedy unloading of wagons, without 
damage and the quick, efficient filling of furnace 
charging pans. Repeat orders prove that these 


advantages are appreciated. 


BY 






AND - Tel: RIPLEY 41! (9 lines) 


THE BUTTERLEY COMPANY 
SLOANE 8172/3 


Londo: 
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STOTHERT & PITT CRANES 
MAKE FAST WORK OF 
CARGO HANDLING 


| STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 


| London Office: 38 Victoria St. S.W.1 
Midlands Office: Gt. Western Bldgs. 6 Livery St. Birmingham 3 
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Yes _ Lr ge 
it is rather a precious object, fit for 


glass-case admiration. It’s a copper transformer cooling 
coil, a real work of industrial art. We made it. 

Lee & Wilkes Ltd. We make pipes and pipelines, plate and 
sheet products, extruded sections. We do Argon 

arc welding. We manipulate tubes and coil coils. 

Name your metal. Name your job. We can do it quickly, 
properly. Remarkably sane about cost, too. 


and No 
you won’t find 


specimens of our work in the British Museum — they’re 
masterpieces, but not museum-pieces, and they’re 
efficient units of industry that don’t need protection 
behind glass or behind anything. The R.A. might 

reject works by Lee & Wilkes, but they’re A.I.D. and 
A.R.B. approved, and that means far more to you. 
Send for our leaflets. 





LEE & WILKES LIMITED 
Smiths in any metal 

PRIORY COPPER WORKS, 

BREWERY STREET, BIRMINGHAM, 6 


Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, ‘Phone, Birmingham 


SPINNING, TOO! In any metal 
up to 7 ft. diameter blanks. Accuracy 
to +°005. 
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Efficient 
Bunker Discharge. - 


2025 


o mo pees 
© OY ocean 
<3 2 
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The problems of 
efficient discharge of 
material from large storage 
bunkers where external 
vibration is impractical is simply 
overcome by the installation of the new 
Sinex Internal Bunker Vibrator. The device 
comprises a Sinex rotary electric vibrator attached 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration 
mountings protect the hopper structure itself. Maximum 
amplitude occurs at the tip of the reed or at the point where stoppage 
has built up, releases the material and ensures a smooth, free flow. Sinex 
Internal Bunker Vibrators are completely reliable, the power unit being 
readily accessible and causing no obstruction to the material inside the hopper. 


imex 
INTERNAL BUNKER VIBRATOR 


A new range of Sinex rotary 
electric vibrators has been designed 
to eliminate’ disadvantages normally 
associated with this equipment. Avail- 
able in four sizes providing centri- 
fugal forces up to 300, 500, 1,960 
and 7,600 Ib. respectively. 





Send for relevant details and information sheet. 
Opportunities for distribution rights are still available in some areas, 
SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex 
Telephone: Feltham 5081 (5 lines) Telegraphic Address: Sinexvibro Feltham 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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with ‘Ellison’ starters 


Full and reliable protection for electric 
motors and minimum interference with 
production is assured by ‘Ellison’ Starters. 
The quick resetting, overcurrent 
protective devices are a sure safeguard 
against motor ‘burn-outs’, and time- 

lags prevent unnecessary stoppages 
caused by temporary surges. 

The new A.S.T.A. tested 20 amp. 
direct-to-line starter illustrated has 
many notable features, including built 

in isolator, H.R.C. back-up fuses 
(optional), safety interlocks and long life 
contacts. Arrangements can be made for 
sequence starting and for group mounting 
on a busbar chamber. 





TRaot @) mann 


For further particulars, GEORGE ELLISON B 
write for leaflet CL 238 emrree 
BIRMINGHAM ENGLAND | 





YOU CAN RELY ON AN 


ELLISON PRODUCT 
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Bevel gears manufactared by 
Aurora—incorporated in a work 
table drive for a blooming mill. Our 


long association with the steel in- 





Photograph by kind permission of Messrs. dustry is one more reason for 
Brightside Foundry and Engineering Co. Ltd., oe 3 
Sheffield. specifying: —‘‘ Gears by Aurora”’. 


For all applications, large or small, 
send us your enquiries—our long 


experience is at your service. 








Our technical representatives 
will be pleased to call and 


discuss your requirements. AU 8 Xe) RA 


GEARS 





AURORA GEARING CO.  (witmot NortH) tto. EDMUND ROAD, SHEFFIELD. 


(A subsidiary of the Aurora Gear & Engineering Co. Ltd.) 
Phone: Sheffield 24385-6-7 Established since 1890 








WRITE FOR DATA SHEETS TO DEPT. A.7 


Anderton | ANDERTON 


SPRINGS LTD., 
BINGLEY 
Tel.: 2388, 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 
LONDON OFFICE: 


om Ot HOUSE, W.C.i 
: Holborn 515! 


tang 
36762 15! » CIRCLIPS 


A.L.D., A.R.B., LF.V. approved 






























PATTERN MAKERS’ FILLETS 


“PLASTIFIL” PATENT WAX FILLET & 
; —“POLYFIL” PATENT PLASTIC FILLET 
i LEATHER FILLET iis 
WOOD FILLET 
From ‘ J. W. & C. J. PHILLIPS LTD 
“hoa SS 7 POMEROY STREET, NEW CROSS 
~s a, LONDON, S.E.14 















337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: 


HARVEY 
IRONWORKS 


INVITE ENQUIRIES FOR 


PLANT HANDLING | 
EQUIPMENT. 


WELDED 


FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.).TO 

SPECIFICATION 
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METAL PARTIFIONING 


HARVEY 
IRONWORKS 


LTD. 


WEST BROMWICH 2193 
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Steel 
Castings 


for Shipbuilding and 
General Engineering 
up to a finished weight 
of 40 tons. 


THE STEEL COMPANY OF SCOTLAND LIMITED 


HEAD OFFICE: 132 BLOCHAIRN ROAD, GLASGOW, N.!1 


LONDON 


OFFICE : 17 





GROSVENOR STREET, w.i 











HIGH DUTY GEARING 


with hardened and ground tooth flanks for— 


RAIL VEHICLES 
TRACTORS 

MECHANICAL HANDLING 
INSTALLATIONS 





HEINRICH REINING G.M.B.H. 


ZAHNRADFABRIK VELBERT 
Head Office: DUSSELDORF, MALKASTENSTR. 5 Telefon: 10741 Telex: 0858 2542 











Durable — Hardwearing — Damp-resisting 
Withstands concentrated traffic 
Maintained by Washing — Laid in Sand and 
Cement to any Wood Block Pattern. 
Size 6"x2"x 3’ No D.P.C. required. 
Plain and Multi-Coloured—Pleasing Shades. 


GUARANTEED 5 YEARS 


Ideal for: Technical Colleges, Schools, Churches, Offices, 
Factories, Canteens, etc. 











ALSO 
Terrazzo, Tiles, Linoleums, Plastic Tiles, 
Cork, Composition, etc. 





Write for Literature and Samples:— 


THE TERRADURA FLOORING CO. LTD. 


PROVIDENCE WORKS, NORTON STREET, MILES PLATTING, MANCHESTEX, 10. 
Established 50 Years. Tel: Collyhurst 1059-4533 
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HYDRAULIC $@088 2 €’ 
VARIABLE CAPACITY PUMP FOR 


















ALKALIES 
SLURRIES 
AND VISCOUS 
FLUIDS 





The Simpulsic Pump incorp- 
orates a flexible tube of chem- 
ical-resisting rubber through 
which the liquid to be pumped 
is forced by alternate pressure 
and suction impulses. At each 
end of the flexible tube there 
is a simple non-return valve 
of chemical-resisting rubber, 
and the end connections are 
of ebonite, designed to receive 
flexible rubber pipes. The 
pumped liquid never comes 
into contact with any metal 
parts and is handled through- 
out by chemical - resisting 


qa =| ; rubber. 
DIAPHRAGM «SUCTION 


AMES CROSTA MILLS & CO. LTD. 
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MOTOTHERM 






CAPACITY: ZERO TO 14 G.P.M. 








HD 79 


The answer to every 
workshop heating 


problem 


The Mototherm has been 
developed for heating large 
areas by circulating warm 
air throughout. No boilers, 
piping or radiators are re- 
quired therefore installation 
costs are greatly reduced and 
the Mototherm can be in- 
stalled in any situation. The 
unit is fully automatic and 
remarkably economical in 
operation. Capacities from 
100,000 to 2,000,000 B.T.U.s. 


@ EASILY INSTALLED @ SIMPLE SERVICING 
@ EFFICIENCY OVER 87°, @ NEAT APPEARANCE 
@ FULLY AUTOMATIC OPERATION 

@ OCCUPIES MINIMIUM FLOOR SPACE 


Full details and specification from the manufacturers :- 


i oe on oo a 


LONDON OFFICE: ABBEY HOUSE, 


H. K. KUNZ LTD. 


Levenbank Works, Alexandria, Dunbartonshire. 


LAE SCH as. 


, N, S.W.I 
ee CW 4030 Telephone: Alexandria 2561/2 



























A Series of 3-way and 4-way Valves of 
robust construction in ; and ; B.S.P. 
Sizes. 

Designed for Manifold Mounting and easily 
convertable to Hand or Foot Operation. 
Available as Two Position Non-Locking 
or Two and Three Position Locking Type 
Valves. Foot Valves with Single or Double 
Treadle. 

Suitable for Air Pressures up to 125 P.S.lI. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST 
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VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

he “ junior '’ model illustrated (type 
1F) will operate any valve with a handwheei 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: }” at 2,000 p.s.i., 1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at W p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


) 


ROTORK ENGINEERING CO. LTD. 
BATH - Telephone: 64558 
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HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 113) 
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Experience counts 
in ‘V’ Belt inspection 


TURNERS 








They have 


Great Strength - Maximum 
Fiexibility -Minimum Stretch 


TURNERS V Belts combine efficiency with eco..omy and give 
literally thousands of hours of trouble-free running. 


é) —PROVE IT FOR YOURSELF! 


THE MARK OF BETTER BELTING 


TURNER BROTHERS ASBESTOS CO. LTD., ROCHDALE 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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SPRING WASHERS 


FOR ENGINEERING PURPOSES 







by 
JOHN TONKS «5 
Furnace Hill, SHEFFIELD, 3 


HEFFIE 


SPRINGS AND 












We Guarantee 


13$ to 14 per cent 
CO, with Shell Smoke 
number 4 or less. 


Write for Catalogue quoting 
Reference A/| | 





Manufactured 







CENTRAL SPRING WORKS 


Schield rop &CO.LTD 
STOTFOLD, BEDS. Tel. 414 (41ines) 


MANCHESTER 


mam BM) 


OFFICES AT: BIRMINGHAM - LONDON 
SWANSEA - GLASGOW 
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Is THIS YOUR DUST & FUME PROBLEM 


ID: , 





The control of the dense iron fumes and smoke 
emitted from an electric arc furnace producing tool 
steels and the cleaning of these hot fumes before dis- 
charging them into the atmosphere in a built-up area 
in Sheffield. 

The fumes and flames at the furnace were con- 
siderable, especially during the 10 to 15-minute period 
of oxygen lancing and refining. 


The installation of a TILGHMAN exhaust system, comprising 
SO i I j ION TE .. furnace hood, ducting, exhaust fan and drive and an Automatic 
Bag Filter plant using synthetic filter tubes. 


THE COLLECTION PLANT IS FULLY AUTOMATIC AND GIVES A 
PERFECTLY CLEAN DISCHARGE INTO THE ATMOSPHERE. 














Send for further details of this plant or one of our Dust and Fume Project Engineers 
to discuss YOUR problem. 





TILGHMAN’S Ltd. . Broadheath - Altrincham - Cheshire - TILGHMAN’S Ltd. 
London Office: | Chester Street, S.W.|. 





A Member of the Staveley Coal & Iron Co., Ltd., Group. 


W.241 
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Water treatment problems come in all shapes « siz; 


For more than fifty years Paterson have been solving a 
multitude of water treatment problems, some for municipal 
undertakings, others for industry, many for organizations 
abroad. Not all these have been straightforward, and only a 
few have resembled others. But they all had in common a 


demand for a solution that combined absolute efficiency with 


utmost economy. With these ends never out of sight, Paterson 
have produced plant to treat water for use in as many ways as 
could conceivably be needed. Softening, filtering, clarifying, 
purifying — Paterson plant does all this, and much more. 
That's why, whatever the shape or size of your water treatment 
problem, it’s certain .. 
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.. to be solved by Paterson plant for pure water 
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a> THE MOND NICKEL COMPANY LIMITED, THAMES 








EVERY PICTURE TELLS 


yy 
A NICKEL srtTory 


Hygienically gleaming, long-life stainless 
steels for pots and pans and kitchen sinks 
make a happy domestic chapter in the nickel 
story. Yet such easy-to-clean corrosion- 
resisting nickel alloy steels are of even greater 
importance in industry. Aided by Mond 
experience, there are almost certainly 
problems that nickel could solve for you. Mond 
have the resources for research and development 
and supply technical publications for guidance 
in the choice and use of modern materials. 





a: 
Enough Nickel for all needs— 


Plan ahead with IBE KICK EX. 





5.W.! 


1G Gna 


HOUSE, MILLBANK, LONDON, 
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NUCLEAR POWER AT SEA 


Engineers, we think, will have been strongly excited by 
the Admiralty announcement last week that seven groups 
of firms in addition to the Atomic Energy Authority 
have designs in being for marine nuclear reactors. 
Several things are exciting about the announcement. 
First is the fact that firms outside the original consortia 
are taking an interest in the manufacture of nuclear 
ship’s machinery. It can be assumed, we suspect, that 
they have perceived how very much bigger the market 
for marine propulsion units may be than for large land 
plants ; and furthermore that orders for marine pro- 
pulsion machinery are unlikely to specify that much of 
the plant shall be built abroad, as is true of land plant. 
Secondly it is encouraging to note how much attention 
has been given to reactor systems other than the gas- 
cooled. That latter system was originally chosen for 
development by the U.K.A.E.A. for well understood 
and very good reasons. But it was always appreciated 
that the gas-cooled graphite-moderated reactor might 
not turn out to be suitable for the generation of the 
relatively low powers required for ship propulsion. 
At the same time it is very desirable that it should be 
discovered whether it can be adapted for that purpose ; 
so that we are glad to notice, amongst the eight systems 
under study, that three are advanced gas-cooled reactors. 

Though no wholly novel system has been explored it 
is made very clear by the information that has reached 
us that the several differing systems—no two are exactly 
alike—have been subjected to really detailed feasibility 
studies, another indication, no doubt, that the firms 
concerned foresee a profitable future in the manufacture 
of nuclear marine power plant. All the systems, includ- 
ing the five not based upon advanced gas-cooled practice, 
are founded upon existing practice in some respect in 
that at the very least a research reactor of a similar kind 
is in operation or building somewhere. Claims are made 
for some that given the word to go, a power plant could 
be in service at sea within three years. All make hopeful, 
even if probably optimistic, estimates of capital costs 
and running costs to suggest that nuclear power for 
ships should be an economic proposition. For the gas- 
cooled types these estimates relate to powers of the order 
of 25,000 h.p., a power low enough for the engines of a 
large modern tanker or a high-speed passenger liner. 

Elsewhere in this issue we begin an article giving as 
much information as the Admiralty and the firms 
concerned are willing to reveal about the respective 
systems. All, it will be observed, possess different 
characteristics in terms such as weight, size, capital and 
operating costs and other technical factors. The claims 
for each have now to be assessed by a technical sub- 
committee which the Civil Lord’s committee is setting 
up ; and all will need especially to be examined for 
safety. The latter is an important point because no 
country is likely to feel happy about admitting a nuclear- 
powered ship to its ports and canals unless assured that 
a collision, or the sinking or stranding of the ship, will 


have no consequences more dangerous than those arising 
from accidents amongst conventional ships. No doubt 
the Admiralty in pursuing its purpose to develop nuclear 
propulsion will be forced economically to select only 
one or two of the proposed systems for financial support. 
But we dare to hope that the studies already made may 
prove sufficiently exciting to bring forth more support 
from industry than there is at present. For it would be 
of great advantage to this country if it could take the 
lead in the development of nuclear plants able to generate 
moderate and small power outputs economically ; and 
it would be singularly inappropriate for our maritime 
and shipbuilding nation to leave to others the prime 
part in the development of economic nuclear marine 
reactors. 


MODESTY IN SPACE RESEARCH 


The policy announced by the Prime Minister last 
Tuesday for Britain’s contribution to space research 
will, of course, not satisfy those who have been advocating 
an all-out effort by this country to compete with the 
U.S.A. and the U.S.S.R. Nor will it satisfy those who 
believe this country to be now so far behind in the design 
of rockets and of the kind of instruments needed for 
space research that it would be useless for us to attempt 
anything since we would merely be duplicating what had 
been done elsewhere already. But in fact it seems to us a 
sensible, moderate policy. There is an immense amount 
of scientific research to be done by the use of instruments 
mounted in satellites orbiting around the earth at heights 
of a few hundred miles. It is believed, reasonably 
enough, that British scientists pursuing researches of 
their own could have something substantial to contribute 
to the discoveries that will be made, to the elucidation of 
those discoveries, and to the correlation of various 
discoveries one with another. Since the Prime Minister 
was unquestionably impressed by the unanimous opinion 
of distinguished scientists that there is room for British 
participation in space research and that it is highly 
desirable that there should be British participation, we 
find it difficult to believe there is real foundation for 
any other belief. The primary intention appears to be 
that British-built satellites shall be flung into orbit by 
American rockets. By this means British scientists 
would be able to contribute to space research without 
involving the country in the high expenditure involved 
in developing British rockets for the purpose and divert- 
ing some of the already limited effort we can afford to 
put into the development of missiles, into the construc- 
tion of space rockets. But there is always uncertainty 
about international co-operation and it may well prove, 
in the longer run, unsatisfactory to depend upon the 
Americans (or the Russians) to place our satellites in the 
orbits in which we want them placed at the times we 
want them launched. The Government, very wisely, 
therefore, is initiating design studies about the modifica- 
tions to existing British missiles which would be necessary 
to fit them for placing satellites of substantial size into 
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orbits. As for our part we believe that British engineers 
are, and should continue to be, playing a part in advancing 
theoretical and practical knowledge of the design and 
operation of rockets we cannot help hoping that the 
scientists will, in fact, find that they cannot get all they 
desire from American co-operation. The Americans are 
to be approached almost at once by a team under the 
leadership of Professor H. S. W. Massey, to see how 
much co-operation could be made available. The Prime 
Minister also referred to co-operation with Common- 
wealth countries. General supervision of the research 
programme is to lie in the fields of operation of the 
Lord President of the Council and the Minister of Supply. 
More detailed work will be supervised by the British 
National Committee on Space Research set up by the 
Royal Society. No one will be able to say that Britain 
will be squandering money on the project. The Prime 
Minister referred to it as costing hundreds of thousands 
of pounds rather than millions. That is certainly modesty 
in space research. 


FLYING SPEEDS IN CIVIL AVIATION 


On the previous occasion that we expressed ourselves 
under this title—some twenty-five years ago—it appeared 
to us that aeronautical engineers would not have to 
consider speeds in excess of 600 m.p.h. during their life- 
time, for it was clear that a radically new form of propul- 
sion would be necessary to encompass higher speeds. 
But now the American Convair “ 600” with ducted fan 
engines—just such a radically new form of propulsion— 


is fast approaching consummation, and we cannot 


escape a re-appraisal of the question. Last week the 
Society of British Aircraft Constructors issued a policy 
statement, quoted on page 775, from which we learn 
that it has been afforded a sight of the report of the 
Supersonic Transport Aircraft Committee, and it can 
be inferred from a recent statement of the Minister of 
Supply that the members of the Society will be similarly 
privileged. Meanwhile, there is no sign whatever that 
the report will be published in the normal way. Presum- 
ably national security is deemed to be involved. Obviously 
there must be benefits to be derived by aircraft firms 
from studying, designing, or developing such a machine. 
But has it been overlooked that other engineering tech- 
niques would benefit from the wider dissemination of 
up-to-date information on this subject ? It is, of course, 
possible that we exaggerate the importance of the influence 
of aeronautical research and practice in stimulating 
advances in other fields. Possibly—it would be very 
natural of it to do so—the British aeronautical industry 
is at present exaggerating it in the hope thereby of per- 
suading the Government to maintain the level of its 
expenditure on aeronautical research. But there can, 
we think, be no doubt that it is of some value. Thus we 
think it desirable the report should be published. 

The Society’s statement makes an allusion to the 
prestige value of a supersonic airliner and, in our view, 
underestimates it. We could agree much more whole- 
heartedly with its belief that no aircraft constructor in 
the United States of America has capital at risk in a 
supersonic commercial aircraft if the word “ yet’ was 
added. Enterprises with devices such as “ Look to 
Lockheed for Leadership ” will hardly leave the develop- 
ment of supersonic airliners to the one or two firms 
who build equivalent military machines. The Society’s 
statement is again less than complete in leaving tenable 
the view that the Society’s members might harvest some 
of the prestige at stake. We have already seen the 
Soviet “ Badger” given a larger fuselage to become, 


until recently, the only jet airliner in service, and the 
Soviet “Bear” given a larger fuselage to become 
the heaviest and longest-ranged of all civil aircraft 
Can it be doubted that the only supersonic airliner in the 
world will, not long hence, be a Soviet “Bounder” 
given a larger fuselage ? The leaders of the Soviet 
state are already reported to be preparing to gather the 
prestige that will go to the first aircraft to fly on nuclear 
power, possibly a much more important achievement. 
It is perhaps a pointer to the disillusioned valuation 
placed on prestige by the Society’s members that none 
of them apparently proposes to essay this latter feat. 
even though to do so might have redeemed the prestige 
lost when the great “Princess” flying boats were 
cocooned. 

An encouraging difference between this and the 
previous occasion when we observed that British com- 
mercial aircraft were becoming eclipsed in respect of 
speed is that to-day many avenues of progress, other 
than the one of increasing speed, can be seen to be open 
or opening. Prominent among these is the possibility 
of reducing costs, so as to bring about orders-of-mag- 
nitude increases in passenger and freight traffic offering. 
Another, less interesting to the great nations of North 
America and Asia, but very important to the British 
Commonwealth, is that of flying with laminar boundary 
layer flow so that long ranges could be attained with much 
smaller aircraft, that would be able to operate services 
economically which attract too little traffic to justify the 
use of larger conventional aircraft. Also attractive to 
countries where the cost of conventional aerodromes 
is becoming beyond their ability to pay for them is the 
prospect of short- and _vertical-take-off-and-landing, 
which might well permit the regularity of operation 
necessary to make a service self-supporting without 
demanding expensive installations on the ground. And 
there is even the course to which, last week, the old- 
established firm which was the first in the world to fly 
a jet airliner committed itself, that of building an aircraft 
such as already exists but with the details of construction 
adapted for different requirements. 


VITAL STATISTICS 


At the beginning of last year, the Board of Trade 
introduced a new scheme for the collection of statistics 
relating to the engineering industries. All firms, except 
the very smallest, engaged in mechanical and electrical 
engineering are now asked for returns of their total 
deliveries and orders on hand, “ with export deliveries 
and orders separately distinguished” and the whole 
“analysed under a number of headings for broad 
categories of products.” A sample of firms, including 
all the largest, are asked for monthly returns while others 
make their returns quarterly. From these returns, the 
Board of Trade is able to provide monthly estimates of 
the changes in the activity and order position of the 
group of industries as a whole. There was a time, of 
course, when managements of most engineering firms 
would have questioned the value of such an exercise. 
They would have declared, quite firmly, that they knew 
how they stood and were well able to assess the state 
of the industry of which they were a part. Dickens in 
his heyday could take a tilt at education built on statistics, 
figures and facts ; he did not at all approve of Gradgrind, 
the “man of realities, facts and calculations!” But that 
day is long past. The science of statistics has become 
essential equipment in assessing the state of the nation. 
Statisticians are no longer “ Gradgrinds ” even though 
their labours may not always produce results that are 
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quickly understood. Inevitably there are occasions 
when statistics inspire the mischievous thought that the 
situation to which they relate could be either a little worse 
or a little better than it really is ! 

We hasten to commend, however, what the Board of 
Trade has described as its new scheme of engineering 
statistics. The first of these new statistics were published 
at the end of last week. Their particular merit is in 
the fact that they are as up to date as possible. At a 
time like the present when there is expectation of expand- 
ing output and consumption, following a measure of 
recession, it is helpful to have a reasonably clear picture 
of trends in production, exports and orders. Informa- 
tion of this kind is necessary in the consideration of 
short-term and longer-term development plans. The 
main details of this set of engineering statistics are 
summarised on page 780 of this issue. They show that 
in the first two months of this year both home and 
export business tended still to decline a little. Compe- 
tition from other countries has obviously to be taken 
more than ever into account. The fillip given by the 
Chancellor’s budget can help towards meeting that 
competition successfully, if the engineering industries— 
including the appropriate trade unions—are determined 
to transform the recent downward trend into an upward 
movement. 


NEW BROOMS IN D.S.LR. 

The second report of the Council for Scientific and 
Industrial Research makes it abundantly clear that, 
whether or not for the better, the change in the organi- 
sation for controlling research in the Department of 
Scientific and Industrial Research is having the proverbial 
effect of the new broom. Over the last two years fresh 
critical thinking has been applied to every activity of the 
Department, with results that are being energetically 
applied. In particular the economics committee has 
been studying the adequacy of research in the U.K. 
both in general and in particular fields. Perhaps 
because the Government is impressed by all this activity 
the proposals made by the Council to the Treasury 
about expenditure in the next quinquennium running 
from 1959 to 1964 have met with success. The Depart- 
ment’s expenditure is to rise by 70 per cent as compared 
with the previous five-year period, from £36,000,000 in 
1954-59 to £61,000,000 in 1959-64. These figures may 
appear large. But in fact an annual expenditure likely 
to rise from about £9,000,000 in the present year to 
£14,000,000 in 1963-64 is very small relative to research 
expenditure on armaments. 

Some of the changes being introduced must necessarily 
lead to heartburning. In our view the Council is right 
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to close down the Fuel Research Station, to transfer 
some of its work to the new Warren Spring Laboratory, 
and to discontinue the remainder. But on the human 
side this means, of course, that work in which certain 
people were taking a deep interest comes to a sudden 
end or, maybe, is transferred to other hands. Even at 
Stations that are not to be closed down there may be 
similar heartburning. For the Council, through the 
Separate Boards for each laboratory or through the 
smaller steering committees for each laboratory which 
it seems rather to favour, is tending to suggest that the 
Department’s resources should be concentrated on fewer 
projects. There is a natural tendency for research dis- 
coveries to open wider horizons and for research estab- 
lishments to wish to follow up along all the possible lines 
of progress thereby revealed. But if adequate resources 
are to be applied to any given project this centrifugal 
tendency has to be resisted. Additionally, the Council 
has it clearly in mind that there is a difference between 
the kinds of research that should be undertaken by the 
Department and kinds that can much more appropriately 
be undertaken by industry either through the research 
associations or in individual firms. It is also endeavour- 
ing to prevent duplication by attaining a clear perception 
of the field covered by each of its laboratories. 
Amongst other activities which well deserve attention 
here there should be noticed the Council’s belief that 
valuable ideas may well exist in some of the smaller 
industrial concerns of this country which they them- 
selves cannot afford to investigate. Smaller firms should 
note that the Department is ready to consider any such 
propositions put to it. It also appreciates that at the 
other end of the scale there may be research and develop- 
ment projects which even large and wealthy firms or 
industrial organisations cannot afford to finance either 
because the scale is too large or because the returns are 
too speculative. Again the Department is ready to 
consider any projects suggested to it, whatever the scale, 
provided it seems likely to lead to results of value to the 
nation as a whole. Finally in this review of the Council’s 
report we should refer to its obviously increasing concern 
to get research results properly applied. It is, we think, 
very clear that industry is often unaware for lengthy 
periods after a discovery has been made that it has in 
fact been made. More effort is needed than just publi- 
cation of the results in technical papers before institutions. 
We note that, in the case of the Mechanical Engineering 
Research Laboratory, recently re-named the National 
Engineering Laboratory, two deputy Directors are to 
be appointed, one of whom will have the primary duty 
of fostering closer relations between the Laboratory and 
industry. That seems to us a very wise development. 





* Water Gas” = 

“ The production of hydrogen gas by the decomposition of water 
is well known, but for illuminating purposes it is equally well known 
that the flame from pure hydrogen alone is worthless, though for 
heating stoves it has been successfully applied. When jets of lighted 
hydrogen are made to burn in a grate filled with loose fragments of 
platinum foil, a very cheerful-looking fire is produced, and this is 
well-known to the public under the name of Bachoffner’s Polytechnic 
fire, from its frequent exhibition a few years since at the Polytechnic 
Institution, by Dr. Bachoffner. Hitherto the expense of producing 
hydrogen gas for heating purposes has prevented its being manu- 
factured on a large scale. A 

‘* Many patents have, however, been taken out during the last few 
| years, for producing hydrogen gas from water, and bringing it into 
| combination with rich gases derived from oil, resin, tar, naphtha, 
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Cannel coal, and other materials yielding highly illuminating gases 
.... The processes do not differ greatly, but almost the only one 
which appears to have been carried out practically on any tolerably 
large scale, is that of Mr. White, under whose patent several towns in 
the north, and factories in Lancashire, have been lighted with gas 
manufactured from water, combined with the gas from resin or 
Cannel coal. Some small works have been erected at St. Ives, on 
Mr. Webster’s patent. Dr. Frankland, at Manchester, made a 
large number of experiments in reference to this gas on works erected 
by Mr. White, at the mills of Messrs. Clark and Co., with a view 
to ascertaining its illuminating power and its cost as compared with that 
derived from coal. The result of these experiments was in favour 
of the water gas, both as to illuminating power and cost. Not- 
withstanding this, from some cause or other, its use has not 
extended.” 
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Nuclear Reactors for Marine 
Propulsion 


No. 


I 


Last week we published an Admiralty announcement that a number of firms and 


consortia had proposed designs for nuclear reactors for ships. 


The merits of 


these designs are to be assessed by a technical sub-committee of the Civil Lords 


Committee. 


G.E.C./SIMON-CARVES REACTOR 
ONTRARY to most other designs put 
forward for marine propulsion, the 
G.E.C./Simon-Carves design is based on the 
gas-cooled graphite-moderated reactor al- 
ready well-established in Britain. Major 
advances in fuel-element design, however, are 
expected to result in much higher outlet gas 
temperatures, and very much reduced overall 
size of the reactor system. The following is 
a brief description of the main elements of 
the designed installation, supplied to us by 
The General Electric Company, Ltd., Magnet 
House, Kingsway, W.C.2. 


We have secured particulars of some of these designs. 


The main shielding structure surrounds 
and supports the pressure vessel and is made 
from steel plate. The construction is of an 
essentially cellular nature and the voids are 
filled with purified water to act as a neutron 
shield. A concrete plug is used at the 
charge/discharge end for the standpipes. 
The shielding water is circulated through an 
external cooling circuit. 

The primary coolant ducts carry the high- 
pressure carbon-dioxide gas coolant between 
the reactor vessel and the four steam-raising 
units. Suitable butterfly isolating valves, 
safety valves, bellows expansion units, sup- 





Fig. 1—This is a view of a sectioned model of a G.E.C./Simon-Carves marine propulsion reactor as 
y proposed. It is worth noting the compactness of the unit inside the containment vessel and the 
positioning of auxiliary equipment between the decks above 


The fuel elements are of completely new 
design, consisting of slightly enriched uranium 
dioxide canned in stainless steel. They are 
provided with graphite sleeves as in other 
G.E.C. reactors. 

The graphite core is made up of blocks 
held together and supported by a surrounding 
steel structure. The fuel-element channels 
extend horizontally right through the core 
and are interspersed with control-rod chan- 
nels, also horizontal. 

The reactor pressure vessel is a horizontal 
cylindrical vessel with domed ends. Charge 
discharge standpipes are at one end, and 
control-rod and emergency access pipes at the 
other. The main gas ducts are connected 
through suitable nozzle forgings. 


ports, and restraining damper systems are 
provided. 

Turbine-driven circulators are mounted at 
the aft ends of the s.r.u. vessels. 

Four steam-raising units are mounted on 
the outside of the main shielding structure 
above the reactor. Each has economiser, 
evaporator, and superheater sections. In- 
ternal headers are used and all steam /water 
connections pass out through the specially 
shaped head at the forward end of the unit. 

The charge/discharge machine is a pressur- 
ised and shielded unit which can be connected 
to any one of the charge/discharge stand- 
pipes, there being one of these for each fuel 
channel. It is possible to charge fuel with 
the reactor under load and the ship at sea. 
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The control system consists primarily < a 
series of neutron absorbing tubes which 
be inserted into the graphite core to saan 
the nuclear reaction. A separate emergency 
shut-down system is provided in the form of 
additional rods housed inside the normal 
control tubes. 

The secondary gas circuits include the CO, 
generation and storage equipment (make- -up 
CO, of high purity is generated from fuel oil) 
and CO, filtration and drying circuits. A 
separate circuit is provided to cool fue] 
elements in the charge/discharge machine. 

The burst cartridge detection equipment 
enables a continuous check to be maintained 
on the conditions of the fuel elements in each 
channel. It is similar to existing systems. 

The containment vessel is a_ truncated 
cylindrical vessel resting on a flat grillage. 
It houses all the nuclear and steam raising 
plant with the exception of the steam drums, 
and has the minimum possible number of 
penetrations. The necessary filtration and 
cooling plant is supplied and integrated into 
the system for the cooling of the main shield 
water. Personnel would not usually enter 
the containment vessel during normal run- 
ning of the plant, although it is quite safe 
for them to do so if necessary. 

The control room is the “nerve centre” for 
the operation of the power plant. Controls 
and indicating/recording instruments are 
mounted on the reactor control desk and 
further instrumentation is grouped on a 
separate control panel. Two further rooms 
off the main control room house the safety 
equipment and _ B.C.D. instrumentation 
respectively. 

Table I provides figures for estimated sizes 


TABLE |—Estimated Sizes and Weights 


Core diameter ... ... ... . 7-Sft 


Core length ... .. Soa aba. ue .. 6 75ft 
Pressure vessel : 
Inside diameter ... ... es od ... 14h 
Weight ... site 125 tons 
Bottom support wid : 
Length .. a . 56-Sft 
Weight ... ... xa .. «+. 200 tons 
Steam- -raising unit, diameter .. 7-Sft 
Charge machine, length in . 12-5ft 


Containment vessel, weight 243 tons 
Total weight of installation .. 2400 tons 
Total containment volume 68,000 cu. ft 


Total thermal power produced in the reactor 1S0MW 


and weights; and a number of artists’ draw- 
ings, Figs. 1 to 3, show the general arrange- 
ment proposed. In Fig. 4, supplied by 
the firm, comparisons are made of the 
weights of conventional and nuclear marine 
machinery. 


GENERAL ASPECTS OF THE DESIGN 


It is one of the principal aims of The 
General Electric Company to produce an 
economic “* package ” power reactor with an 
output in the range 30MW-100M W electrical, 
with the major primary circuit components 
capable of shop fabrication and transporta- 
tion to site. The smaller sizes of such reactors 
would be suitable for marine propulsion ; the 
design submitted to the Admiralty is thus 
representative of the company’s thought on 
the development of power reactors in general. 

In adopting the general design for ship- 
board use a number of special factors had to 
be taken into consideration, among them the 
following: 

(1) The need for a compact, minimum- 
weight unit. 

(2) The need for a low centre of mass. 

(3) A limited, fixed space in which to house 
the reactor. 

(4) The necessity to withstand high vert «al 
and horizontal accelerations. 

(5) The need for an overall design suita5ie 
for integration into the general structure 0! 
the ship. 
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Figs. 2 and 3—(Left) Longitudinal section through the improved version of the G.E.C./Simon-Carves marine propulsion reactor, with an 
The reactor is _in the centre surrounded by the water biological shield. The charge/discharge machine is on the right; standpipes lead 
channels in the core. Control rods enter from the left. At the top is one of the four steam raising units, with its hot gas duct. 


design for comparison. 
from it to the horizontal fuel 
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The saving of space relative to the earlier design suggests that further developments may lead to further economies. (Right) Transverse section through the im- 
proved version of the G.E.C./Simon-Carves marine propulsion reactor, with an outline of the original design for comparison. The reactor core is in the centre, 
are 


supported inside the pressure vessel, which is in turn supported inside the container for the water biological shield. The four steam raising units 


around the outside of the shield, each with its associated hot and cold gas ducts. The ducts are curved and run inside the shield for some distance so as to 
prevent direct leakage of radiation from the core. The whole system is enclosed in the containment vessel, except for the steam drums which can be seen outside it. 


In initial surveys of small reactors for both 
marine and land-based installations a formid- 
able array of reactor variants was faced. As 
a basis two criteria were adopted; first, and 
most important, that the system chosen 
should be based as far as possible on current 
reactor technology, and secondly, that it 
should have a high development potential, 
with the ultimate objective that it should be 
economically competitive with conventional 
power. 

In Britain, both in the Atomic Energy 
Authority, and latterly in industry, a very 
considerable operating and design experience 
has been built up, based almost exclusively 
on the gas-cooled graphite-moderated reactor 
system. Fundamentally, this new proposal 











WEIGHT — LB. PER H.P. 


A/ A 
Jf 


a es 


4 
‘A 


Yy fr.13 Ys 
Pot nip —— 
y LA 


200 




















| 
rs 1970 


YEAR 


Fig. 4—Comparison of the weights of conventional 
and nuclear marine propulsion units. 

The top line shows an extrapolation from present 
land-based nuclear stations, and the cross at 500 Ib/ 
h.p. a recently proposed nuclear marine installation. 
The lower limit of the shaded area shows the approxi- 
mate trend of conventional ship propulsion machinery, 
and the upper one that with the additional weight of 
fuel oil. The line marked Y.113 shows the original 
(upper) and revised (lower) weights of the G.E.C./ 
Simon-(arves marine propulsion unit. All weights are 

in pounds per shaft horsepower 


differs only in one major respect from the 
Calder Hall type of reactor—the fuel. Stain- 
less steel cladding and uranium allow higher 
operating temperatures with, at the same time, 
a much greater temperature safety margin 
than in the current land-based power reactors. 
Although British operating experience with 
this fuel is at present lacking there is a wealth 
of published American data and the Atomic 
Energy Authority is to use uranium dioxide 
in the Advanced Gas Cooled Reactor now 
under construction. 


FURTHER DEVELOPMENT 


The high development potential of the 
new reactor is strikingly illustrated by the 
progress made in ashort time since the design 
was first frozen for the study. Safety analyses 
carried out on digital and analogue com- 
puters by the designers showed that the 
system is safe and very much higher fuel 
ratings than initially envisaged would be 
acceptable. The performance of the fuel 
element, which has been and is being in- 
tensively developed by The General Electric 
Company, has allowed advantage to be 
taken of this. A number of engineering im- 
provements have also been incorporated, and 
the combined effect of these is to reduce the 
size and weight of the system considerably. 
An idea of the magnitude of this reduction 
can be obtained from the accompanying 
diagrams (Fig. 4). 

A further potential development of great 
importance is the use of fuel cans made from 
completely impermeable graphite. The fuel 
elements are eminently suited to this type of 
canning, which would not only reduce the 
enrichment required in the uranium dioxide 
but also raise the maximum temperature 
allowable, enabling development of the reactor 
to keep pace with the development of turbines 
in this respect. 


HAWKER SIDDELEY ORGANIC 
MODERATED SHIP’S REACTOR 


A detailed design study of an organic 
moderated reactor has been prepared for 
the Admiralty by the Hawker Siddeley 
Nuclear Power Company. This reactor, in 
the form proposed (Figs. 5 and 6) is thought 
to be suitable for use in conventional mer- 
chant ships requiring high power. With 
modifications in output and the incorporation 


of known design developments, it is expected 
it would achieve lower than conventional 
operating costs for medium size commercial 
ships, for instance, tankers having a tonnage 
of 40,000. 

The basic philosophy of this kind of reactor 
is fairly well known and it offers the ad- 
vantages particularly suitable to ship propul- 
sion of having comparatively small size and 
being essentially simple. The liquid coolant, 
terphenyl, to be used, is non-corrosive and 
has a low vapour pressure. These properties 
result in a system pressure of less than 100 Ib 
per square inch and the utilisation of mild 
steel in the construction of the reactor vessel 
and primary circuit. Conventional equip- 
ment may be used in this circuit and, due to 
the lack of induced activity in the coolant, 
access to this circuit is possible whilst the 
reactor is in operation. 

This particular reactor has been designed 
to utilise uranium oxide fuel elements canned 
in stainless steel. It was necessary to postu- 
late that sea-water might enter the reactor core 
as a result of catastrophic collision or sinking 
and the utilisation of uranium oxide and stain- 
less steel offers a very corrosion resistant 
combination against sea-water attack. For 
a 17,000 s.h.p. ship the enrichment required 
in the uranium oxide fuel is 1-4 per cent 
(2C,). The fuel elements are made up of 
two sections to allow for end to end fuel 
cycling and each element consists of a bundle 
of nineteen fuel rods as illustrated in Figs. 7, 
8 and 9. Fuel cycling can be arranged at 
intervals of one to two years to suit the 
operator. The Jason research reactor * now 
under construction at Langley will be used to 
determine the detailed nuclear characteristics 
of the proposed fuel element bundles 
illustrated. Jason will also be employed to 
evaluate the best combination of elements 
for the shielding of the ship’s reactor. 

Detailed studies of the O.M.R. on the 
company’s analogue computer installation 
show that it has a negative temperature co- 
efficient under all burn-up conditions and 
that the reactor is consequently self-stabilis- 
ing. It is expected that these control charac- 
teristics will allow O.M.R. powered ships to 
manceuvre at least as easily as a conventional 
ship. It will be possible to use plutonium 
enrichment with natural uranium when 

* Tue Excmvesr, April 10, 1959, page 582. 0=¢€@«*~¢0« ~—~” 
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Figs. 5 and 6—(Left) Outline of organic moderated reactor system. (Right) This model of the O.M.R. shows the core, the boiler and the chemical processing plant 


sufficient plutonium becomes available. 

A criticism levelled at the organic moder- 
ated reactor is that the moderator/coolant 
suffers from irradiation damage; however, 


Fig. 7—-Assembling the fuel element bundle inside the 
barrier tube to form the complete fuel element section 


the cost of replenishment is calculated to be 
only 0-07d. per shaft horsepower hour. It is 
expected that with increasing demand for ter- 
phenyl, its production cost and consequent 
replacement costs will be reduced. Terphenyl 
can in certain conditions be inflammable but 
this can be overcome quite readily by the use 
in the reactor compartment of nitrogen-rich 
air in which terphenyl cannot be ignited. 
This air will have an oxygen content of 15 per 


cent and it is breathable without the use of 


special apparatus. 

The O.M.R. is amenable to development 
in various ways, each of which brings about 
a reduction in operating costs. Beryllium 
canning could be used for the fuel when this 
has been proven, and this would bring about 
a reduction in the fuel enrichment required. 
A graphite reflector can be employed and 
this would reduce operating costs by 2 to 3 per 
cent. A considerable improvement in cycle 
efficiency can be obtained by the utilisation 
of a two-zone core whereby coolant passed 
through the outer lower flux zone of the core 
is raised to a higher temperature than that of 
the bulk of the coolant and this high tempera- 
ture coolant is then passed to the super- 
heater. Steam conditions of 710 deg, Fah. and 
480 Ib per square inch absolute can thereby 
be achieved giving a cycle efficiency of 24-8 
per cent. This results in a 9 per cent reduc- 
tion of fuel costs for an increase of only 2 
per cent in terphenyl replacement costs. It 
has been shown that high heat transfer rates, 
possibly up to nucleate boiling, can be 
achieved and this would permit increases of 
output in a’given sized reactor of up to 60 per 
cent. 

An installation of the type of O.M.R. 
proposed to the Admiralty but having an 
output of 17,000 s.h.p. would cost approxi- 
mately £890,000 and weigh about 1300 
tons. This latter figure compares with the 
weight of over 4000 tons for boilers and oil 


Fig. 8—Exterior view of an assembled fuel section. Two such sections form the complete fuel element, so 
allowing, end to end, recycling of the fuel bundle 


Fig. 9—End view of the fuel element showing the nine- 
teen fuel rods and the barrier tube separating the 
coolant and moderator zones of the terpheny! 
fuel bunkage for an equivalent conventional 
tanker. Operating costs for an O.M.R. of 
such an output and suitable for a 40,000-ton 
tanker are about 5 per cent higher than con- 
ventional operating costs. With develop- 
ment and plutonium enrichment, however, 
the operating costs of such an O.M.R. tanker 
are expected to be about 5 per cent less than 
those of a comparable conventionally powered 

ship. 
TABLE II—Brief Specification of a 17,000 S.H.P. 
O.M.R. Installation 


Reactor output, megawatt thermal! 56 
Core diameter oss ice) de 
Fuel height 
Fuel canning ... 
Fuelenrichment . 
Number of fuel elements ; 
Number of fuel rods per element" 
Xenon override : es 
Number of primary loops 
Coolant temperatures: 
Bulk: inlet 


outlet 

From outer Zone: inlet 
outlet 

Steam conditions at T.S.V. .. 


Overall cycle efficiency . " 
Weight of containment and contained equip- 
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Temple Mills New Hump Marshalling 
Yard 


No. 


| 


One of the most important localities in the Eastern Region of British Railways 
for marshalling freight traffic has now been completely modernised and ranks 
as the most up-to-date yard in Great Britain. In this article and a succeeding one, 
the new layout and equipment is described, noting the co-ordination between 
the mechanical operation in the yard and the signalling of the approach lines. 


N the railways of this country the siting 
and layout of marshalling yards in the 
past has to a great extent reflected the volume 
of relatively short-distance freight hauls, 
characteristic of British railway operation, 
with local specialised traffics. With few 
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Fig. 1—Environs of Stratford and Temple Mills 


exceptions the yards date from a time when 
road transport was not a serious competitor, 
and when the overall time in transit was not a 
vital matter in securing the business. There 
was a tendency to lay down sidings on spare 
land, or on land adjacent to key junctions, 
and many small yards, of twenty sorting sid- 


ings Or sO, were operated successfully, though 
slowly, by yard pilot engines, and brakesmen 
to check the speed of running wagons. At 
larger centres there might be three or four 
such small yards that had grown up on land 
previously vacant, and much time was spent, 
and occupation of running lines was involved, 
in shunting and trans- 
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district provides examples of the piecemeal 
way in which the plant was expanded, 
with the years, without any overall policy 
being formulated to develop and co- 
ordinate the various local yards. From a 
very early stage in railway development 
in this country, the main line of the old 
Eastern Counties Railway, striking north 
from Stratford, up the Lea Valley to Bishops 
Stortford and Cambridge, formed a major 
artery of supply of coal, manufactured goods, 
and agricultural produce from East Anglia 
and the North to London. In the open 
ground of the Lea Valley, between Stratford 
and Tottenham, there have been marshalling 
yards since the year 1880; every year from 
1880 onwards to 1893 there were applications 
for further siding accommodation and in this 
piecemeal expansion at least £45,000 was 
spent. Eventually there were no fewer than 
ten yards of varying sizes in the area 
indicated in Fig. 1. The scheme recently 





fer trips, as was inevit- 
able through some 
lack of co-ordination 
between the working 
of the adjacent yards. 
To-day, these small 
yards are becoming 
obsolete, through the 
desirability of running 
heavier and faster 
freight trains con- 
veying block loads, = 
and through the mani- 

fest advantages, both pnt aa " 
economical and oper- 
ational, of having 
large, concentrated, | feitHam 6.) 
and mechanised yards | ACTON (W.R) 
capable of handling LMR) 
3500 to 4500 wagons F 
a day. 

The freight traffic 
facilities on the Great 
Eastern Line, Eastern | tyyerpoor 
Region, British Rail- | STREET 
ways, north of Strat- ev 
ford, provide an ex- 
cellent example of the 
most modern trend in 
railway operating 
strategy and tactical 
technique. In its his- 
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Fig. 2—Temple#Mills marshalling yard 


Fig. 3—Temple Mills in relation to Eastern Region lines 
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pled, singly or in groups. 
4. After the wagons are coupled the newly made-up trains are taken to the Departure Sidings, 
thence to Up or Down Goods or Main Lines. 
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completed has concentrated all this dis- 
jointed and largely unco-ordinated marshall- 
ing into one new yard; while the co-ordina- 
tion of traffic working has been furthered by 
a comprehensive re-signalling of the approach 
lines regulating the operation into and out of 
the new yard, at both the eastern and the 
western extremities. 

The further diagram, Fig. 3, shows the 
location of Temple Mills in relation to the 
Eastern Region lines as a whole in the London 
area, and indicates the position of the smaller 
‘* periphery ” yards, which are being closed. 
Their traffic is now being concentrated upon 
Temple Mills. Six old signalboxes (Chob- 
ham Farm, Loop Junction, Loughton Branch 
Junction, Lea Bridge, Temple Mills North 
and Temple Mills South) have been replaced 
by two panel-operated boxes (Temple Mills 
East and Temple Mills West) and one 
mechanically-operated box (Manor Yard). 

TRAFFIC FLOws 

Temple Mills deals with traffic to and from 
nine distinct directions as under :— 

(i) The North and the Midlands (via 
Whitemoor), the Hertford branch and the 
Lea Valley, via the Cambridge main line; 

(ii) The exchange with the former Midland, 
G.C. and S.E. & C. sections, via the Totten- 
ham and Hampstead Joint Line; 

(iii) The Chingford and Enfield branches; 

(iv) The exchange with the G.N. Line and 
with the former G.W., L. & N.W. and L. & 
S.W. sections, via the North London Line; 

(v) The exchange with the former L.B. & 
S.C. section, via the East London Line, and 
the traffic with Bishopsgate and Spitalfields 
terminals; 

(vi) The imports of Millwall Docks and 
Poplar; 

(vii) the North Woolwich Line, Royal 
Docks, Beckton and Silvertown; 

(viii) The exchange with the former L.T. & 
S. Line via Forest Gate Junction; 

(ix) the East side of East Anglia, via the 
Colchester main line. 


OPERATING PRINCIPLES 


The new mechanised marshalling yard at 
Temple Mills embodies the fruits of much 
study devoted to the theory of the operation 
as a whole, and to the working of existing 
yards in this country, in France, and in the 
U.S.A. The prime object of mechanisation 
was to reduce to almost negligible propor- 
tions the very large labour force previously 
needed in large yards, where the checking and 
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braking of wagons was done by men running 
alongside. The “throughput” from some 
yards of this latter kind was remarkably high, 
though at a cost in wages, and damage to 
goods arising from rough shunts or derail- 
ments. The introduction of hump yards, 
with relatively steep gradients and single- 
stage retardation, by power-operated rail 
brakes, was effective enough in making 
possible a drastic reduction in manpower; 
but the operators, however skilled, could not 
always judge the running of a wagon so as 
to apply precisely the amount of brake force 
in the retarders required so to reduce speed 
that enough momentum remained to carry 
the wagon to the end of the siding into which 
it was routed, and to bring it gently into 
contact with wagons already there. To avoid 
the risk of too violent an impact, the retarder 
operators tended to apply too much brake 
force, with the result that the wagons stopped 
before reaching the end of the available 
space in the sorting siding. In consequence, 
after a complete train had been humped, the 
locomotive had to follow, and spend con- 
siderable time pushing wagons down. To 
avoid this a process of retardation in two 
stages was recommended, and in the new yard 
at Temple Mills there are two primary 
retarders and eight secondaries. 

The general layout of the new yard is 
shown in Fig. 2, and an important feature to 
be noted is that while the general flow of 
traffic is from the west end, the yard is 
equipped for two-directional working. The 
No. 2 Down Departure line and the No. 3 
Down Arrival line, with their directions of 
running, should be particularly noted. There 
are twelve reception sidings for trains to be 
propelled over the hump. Access to these 
reception sidings, while mainly from the 
approach lines at the west end of the yard, 
is also obtained from the No. 3 Down Arrival 
line. The single line over the hump leads into 
forty-eight sorting sidings. The two primary 
retarders are situated just beyond the first 
pair of diverging points, or “‘ King ”’ points, 
and the secondaries are beyond the third 
group of diverging points, or “* Jack ” points. 
This diagram also shows the provision made 
for the working of light engines, so as to be 
clear, as far as possible, of all humping 
operations. Advantage has been taken of 
the elevation of the line at the crest of the 
hump to carry the “ Loco. Inwards”’ and 
** Loco. Outwards ” lines clear beneath, in a 
burrowing junction. 

A photograph taken from one of the flood- 
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lighting standards during construction work 
reproduced in Fig. 4, gives a good impression 
of the general appearance of the reception 
sidings, and the approaches to the hump 
from those sidings. Within the main yard 
there is a small layout called Manor Yard. 
which serves the twelve westernmost sorting 
sidings in the main yard by means of a small 
hump at the south end of these sidings; and 
there are also two single-ended subsidiary 
sorting yards. One of the latter, the East 
Yard, serving suburban stations on the 
eastern side of the G.E. network, has been 
formed out of the former Loughton Yard, 
but the other, the West Yard, for dealing with 
traffic to stations on the western side of the 
G.E. suburban network, is entirely new. 

In a short single-ended sorting siding, 
which has been provided for brake vans, 
there is installed a special 24in stroke hydro- 
pneumatic buffer stop, capable of deal- 
ing with a brake van colliding at 124 
m.p.h. This kind of buffer stop is an innova- 
tion in a marshalling yard. Another new 
feature is the siting of the reversing spur for 
the humping engines beyond the crown of 
the hump. This allows two humping engines 
to work with the minimum of delay. 


CONSTRUCTIONAL WORK 


The new yard was constructed in the midst 
of the old yard, and this latter continued to 
handle traffic throughout the whole course 
of the reconstruction. Every stage in the 
work had to be carefully programmed by 
collaboration between the railway engineers, 
contractors, and yard staff. At times the 
track layouts were being changed from week 
to week, sometimes from day to day, and for 
nearly a year freight train movements in the 
yard area were conducted under hand signal- 
ling arrangements. One of the retarders is 
shown in course of erection in Fig. 5. 

By far the most restrictive period was the 
twelve months immediately prior to the 
introduction of the new yard in September, 
1958. By that time in the whole area of 
Temple Mills, of the various groups of 
sidings available, only the West Yard bore 
any resemblance to the conventional idea of 
a marshalling yard and yard shunting was 
accomplished only by constant improvisation. 
The old Temple Mills North and South signal- 
boxes had been demolished, and fo: almost 
a year train movements in the yard area took 
place under hand signalling arrangements 
and special instructions, which had to be 
adapted week by week as the work progressed. 
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Figs. 4 and 5—(Left) View taken during construction of the yard, looking over the hump and reception sidings. 
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Fig. 6—Hump from control tower with wagon passing through one of the 
primary retarders 


To assist Temple Mills during the recon- 
struction period, other marshalling yards such 
as Whitemoor, Goodmayes, Thames Wharf, 
Mile End and Northumberland Park under- 
took additional segregations of traffic and 
certain trains were diverted there from 
Temple Mills. Here again the pattern con- 
stantly changed as the work progressed, but 
even during the most difficult stages, Temple 
Mills continued to deal with 80 per cent of its 
normal traffic, and throughout the period a 
remarkably high standard of transits was 
maintained. To achieve this so that the 
work proceeded to schedule entailed close 
co-operation between the various railway 
departments concerned, the contractors en- 
gaged upon the building and the yard staff, 
to ensure that no detail was overlooked and 
absolute safety maintained. 

In order to accommodate the new yard 
layout it was necessary to resite the greater 
part of the Temple Mills wagon works. 
The main running lines between Stratford and 
Lea Bridge were diverted along the periphery 
of the yard and alterations were carried out 
at Lea Bridge station. It was also necessary 
to reconstruct completely Ruckholt Road 
overbridge and one span of the bridge 
carrying Lea Bridge Road. The footbridge 
at the site of Marsh Lane level crossing was 
replaced by a three-span “ Usk” tubular 
steel footbridge about 320ft long. Initial 
work on the scheme also involved the re- 
Organisation of the Commission’s own elec- 
tricity distribution network in the area, and 
new substations, connected to a high-voltage 
ring main system, have been established at 
the wagon shop and in the marshalling yard. 
The substation at the latter place is incor- 
porated in the control tower building. This 
work involved the laying of 6400 yards of 
high-voltage underground cable, together 
with the installation of high-voltage and 
medium-voltage substation switchgear and 
transformers. 


Hump YARD WORKING 


he operation of a fully-mechanised hump 
marshalling yard divides itself into two 
clearly defined functions: the control of the 
speed of wagons, by the retarders; and the 
Operation of the points to switch successive 
Wagons so that they reach the correct sidings 
lt is taken for granted nowadays that the 
Operation of the points must be by power, 
and initiated by the approach and passage of 
the wagons themselves through track circuit 
Control. The intervals between successive 
Wagons running down the hump are far too 
shori, particularly at the King, Queen and 


Jack points, for an operator watching from 
the control tower to judge the time and 
distance. Clearly there must be close co- 
ordination between the operation of the 
points and the retarder controls, but in the 
past there has been a certain divergence of 
view as to the best method of achieving this 
co-ordination. In some early yards there 
were separate panels for the control of re- 
tarders and of the route setting, though both 
in the same control room in the tower, while 
later practice has tended to favour the use of 
a separate cabin at the crest of the hump, 
from which route setting is initiated, retaining 
the retarder controls in the main tower. In 
any event co-ordination is vital, so also is the 
means of conveying to the operator concerned 
the route of each “ cut.” 

At Temple Mills there is a cabin at the 
crest of the hump, and this cabin is indeed 
the nerve centre of the sorting activities of 
the yard. The hump shunter has control of 
shunting of trains from the twelve reception 
sidings into the sorting sidings. He is 
responsible for setting up the routes that each 
successive “‘cut” in a train being humped 
shall take, and for light engine and hump 
engine movements in the immediate neigh- 
bourhood of the hump itself. On arrival in 
the reception sidings each train is scrutinised 
as to the destination of each wagon, or group 
of wagons forming a “cut.” The siding 
number of each cut is chalked on the front of 
the leading wagon, and when the operation 
of humping begins, the hump shunter notes 
the routes required as each cut approaches 
the hump cabin and presses the appropriate 
route setting button on his track diagram. 
There are separate buttons for each of the 
sorting sidings, one for the transfer siding, 
and one for the brake van siding. _ 

The system of point setting consists of a 
series of groups of storage banks of relays, 
for each pair of points. Each of these groups 
has a sufficient number of relays to store the 
maximum number of cuts that may be run- 
ning between its points and the preceding 
points. Detailed reference to the method of 
operation will be made later, but it can be 
added here that throughout the area of 
automatic point working, the sequential 
working of the points is initiated by the 
passing of the wagons over track circuits 
which are normally de-energised. To dis- 
tinguish these from the normal type of track 
circuits used in the signalling of passenger 
lines they are termed “rail circuits.” They 
become energised as soon as a wagon enters 
the section concerned. At the hump cabin, 
as the shunter is not able to see enough 


Fig. 7—Wagons being retarded on one of the primary retarders during shunting 


operations 


numbers on wagons to use more than three 
at a time, provision has been made for a 
maximum storage of three routes. It is 
necessary to make special provision for certain 
wagons which cannot be dealt with by the nor- 
mal automatic method of working. Occasion- 
ally, for example, there comes a wagon which 
for special reasons cannot be braked in the 
retarders, and occasionally there is a long 
wagon which cannot be relied upon to 
operate the route-setting. Separate buttons 
are included on the hump cabin control desk 
by means of which the control tower can be 
advised, and a pre-arranged routine for 
dealing with these special cases put into 
operation. 

The hump cabin includes in its controls 
thumb switches on the panel for operation of 
the points and signals on the tracks immedi- 
ately concerned, and also control of the hump 
signal. This latter is of a special kind, being 
a three-position upper-quadrant  electro- 
pneumatically operateéd semaphore. When 
the arm is in the horizontal position it 
indicates “‘ stop ’’; inclined upwards at 45 deg. 
it indicates “‘hump slow,” and pointing 
vertically upwards it indicates ** hump fast.” 
The hump signal can also be controlled from 
the control tower. The operators in this 
latter building have a clear, elevated view 
over the sorting sidings and the groups of 
diverging points on the sorting sidings side of 
the hump, have to keep a general watch on 
the running of wagons, and it is essential for 
them to signal to the humping engineman to 
stop if the need should arise. 

The working in the hump cabin is co- 
ordinated with that of Temple Mills West 
signalbox, which controls the entry to the 
yard from the main running lines. ** Blocked” 
and * Clear”’ indications for each of the 
twelve reception sidings are provided in both 
cabins, and provision 1s made also for certain 
shunt signals, normally worked by Temple 
Mills West signalbox, to be operated by the 
hump cabin. Thumb switches are also 
provided on the panel for the release of points 
operated by Temple Mills West. Lamp 
indications are provided adjacent to these 
switches showing when the release has been 
operated and when it has been accepted by 
Temple Mills West. 


RETARDERS 


The retarders and associated equipment at 
Temple Mills have been supplied and in- 
stalled by the Westinghouse Brake and Signal 
Company, Ltd., to the requirements of 
British Railways, Eastern Region. The sys- 
tem employs the electro-pneumatic type of 
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retarder, and as previously mentioned there 
are two primary retarders and eight secondary 
retarders. Each primary (Figs. 6 and 7) is 
associated with four retarders of the secon- 
dary group, and each secondary retarder 
serves a group of six classification sidings 
arranged on the balloon principle. The 
speed of the wagons passing over the hump is 
therefore reduced, if necessary, by both a 
primary and a secondary retarder en route to 
the classification sidings. The primary re- 
tarders have an overall length of 75ft and the 
secondaries 49ft. Two control desks, each 
equipped with retarder and point controls, 
are located in the control tower from which a 
clear view of both primary and secondary 
retarders is obtained. 

The control tower is situated centrally, so 
that one primary and four secondary retarders 
lie on either side in symmetrical arrangement. 
The two primaries are equipped with auto- 
matic control which enables predetermined 
braking pressures to be applied, ready, before 
the wagons actually enter the retarders. 
This automatic control is extended over the 
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period during which wagons are passing 
through the primary retarders and thus 
ensures the correct leaving speed. Final 
control of the wagon speed is effected by the 
secondary retarder which is manually con- 
trolled by thumb switches located on the 
control desk and arranged to give varying 
degrees of braking pressure at the discretion 
of the operator. The automatic control over 
the primary retarders is operated in response 
to wagon speed and weight measurements 
which are assessed during the interval time 
during the run in from the hump summit 
towards the primary retarders. The required 
information is computed electronically by 
the use of radar equipment together with 
information obtained from a weighing device 
installed as part of the permanent way. The 
retarders are powered by compressed air at 
a maximum pressure of 120 lb per square 
inch which is produced by three electrically- 
driven air compressors housed within the 
control tower building. Two of the com- 
pressors are selected as duty compressors at 
any one time whilst the third acts as standby. 


(To be concluded) 


Recent Thermonuclear Experiments 
with Sceptre IIIA 


No. II Concluded from page 725, May 8 ) 


In one of the papers discussed at the I.E.E. convention on thermonuclear processes 
(April 29-30), Dr. A. A. Ware* gave some details of recent experiments with the 
toroidal discharge apparatus Sceptre I11A (a modification of the earlier Sceptre III). 
The evidence of many of the measurements suggests that the large electron-energy 
loss associated with this type of discharge is caused by an electron-particle loss to 
the tube walls. If this is correct, the observed Doppler broadening and Doppler 
shift of the ion spectral lines have simple explanations. In the paper, reproduced 
(in part) below, a mechanism is suggested for the electron-particle loss. 


THEORETICAL CONSIDERATIONS 


lon Velocities and lon Heating Mechanism. 
—The significance of the observed mean 
velocities of the highly ionised impurity ions 
has been studied.’* If a simple model is 
taken for the discharge, in which insta- 
bilities are assumed to be absent, the mobility 
equations show that the deuterons should 
have a corresponding mean velocity which 
is somewhat greater than those of the carbon 
V and oxygen V ions. If this is the case the 
gas has a net momentum per unit length of 
discharge of about | dyne-second per centi- 
metre. If no particle losses occurred from the 
discharge, the gas would have zero momentum 
and the mean positive-ion velocity would 
be only about 3x 10%cm per second, which 
is about three orders of magnitude less than 
the observed velocity. The results therefore 
suggest that negative momentum has been 
lost from the gas to the walls, and since the 
electrons possess negative momentum due to 
their drift velocity, the simplest explanation 
is that an electron-particle loss to the walls 
is the cause. During the quarter-cycle up 
to peak current the amount of momentum 
which the electrons receive from the electric 
field is about 50 dyne-second per centimetre, 
so the electrons need to lose 2 per cent of 
this momentum to explain the observed 
results. 

Another significant feature of the high ion 
velocity is that the ions are carrying about 
20 per cent of the gas current, and thus 
receive this fraction of the energy input 
; * A.E.I. Research Laboratories. ed 





direct from the electric field. The energy. is 
converted to heat by particle collisions, and 
if the collisions with electrons are the main 
resistance to the deuteron drift velocity, 
most of the heat is received by the electrons, 
because of their low mass. If, however, 
collisions with impurity ions are more 
important, the deuterons will receive most 
of the heat, since the impurity ions are 
heavier than the deuterons. The latter is 
likely to be the case, since only a small 
percentage impurity of multiple ionised 
atoms is needed and the discharge spectra 
contain strong impurity lines, particularly of 
copper and aluminium. 

If the deuterons retain the energy they 
receive from the electric field as heat, and if 
the main cooling process for the ions is by 
collisions with electrons, the steady-state 
deuteron temperature expected is of the same 
order of magnitude as that measured by the 
Doppler broadening.'® 


Electron Energy and Momentum Losses.— 
The evidence of the positive-ion mean 
velocities of the large electron current to the 
liners and of the X-rays suggests that the 
electron-energy loss is caused by an electron- 
particle loss mechanism.  (Space-charge 
neutrality can be maintained by secondary- 
electron emission, arc-spot emission or by 
the ionisation of impurities emitted from the 
wall with the electrons entering the discharge 
and the ions passing back to the wall.) 
An upper limit for the mean energy of the 
electrons striking the wall can be obtained 
by the following simple argument. 
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If the momentum lost from unit length of 
the discharge is —p, then 





u= veg +¥pMyV 4 . av. 


where vy, is the number of electrons lost to 
the wall per unit length of discharge, i, 
is their mean velocity in the direction oppo- 
site to the current, vp is the number of 
positive ions lost to the walls, and M,V, 
their mean momentum in the positive 
direction. If the energy lost from unit 
length of the discharge is w, then 


w=hymetW. (2) 


where v* is the r.m.s. velocity of the elec- 
trons lost to the wall and W is the energy 
lost by all mechanisms other than by the 
electron-particle loss. 


From these two equations, 
ve %Aw—W) 
mL (3) 

@ utVpMpV, 


Since the minimum value of W is zero, 
and if it is assumed that the minimum value 
of MpV¢ is zero (i.e. that the positive ions 
do not carry negative momentum to the 
walls), then 
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Taking experimental results for the case 
V.=25kV, Bgp=0'5kG and p=1-4x 10° 
mm Hg, the energy lost by peak current per 
unit length was 6 x 10* ergs per centimetre and 
a minimum value for the momentum lost was 
about 0-5 dyne-second per centimetre. 
Hence the maximum r.m.s. velocity of the 
electrons lost to the wall is 2-4x 10%m per 
second which corresponds to an energy of 
2 keV. 

The actual mean energy of the electrons 
escaping to the walls is probably well below 
this figure, since it is to be expected that 
vg/v is considerably less than unity. Never- 
theless, the limit is two orders of magnitude 
above the mean energy of the electrons in 
the discharge as indicated by the electron 
temperature, and the existence of an appre- 
ciable number of electrons in the discharge 
with energies well above the mean is con- 
firmed by the X-rays observed. The most 
likely cause of these energetic electrons is the 
runaway process, since the conditions in the 
discharge, so far as they are known, are 
close to the threshold for this process to be 
significant.'4 

The Bars as the Electron-Loss Mechanism. 
~The evidence of the X-rays and of the 
large electron currents to the liners suggests 
that the electron loss may be concentrated 
on those points where magnetic lines of 
force pass from the discharge space into the 
tube wall. Once electrons have reached 
these particular lines of force, it is to be 
expected that they will be lost to the walls 
along the lines, since nothing except possible 
electric fields will impede their motion im 
this direction. It is necessary, however, to 
find a mechanism whereby electrons from 
the centre of the discharge can pass oul- 
wards and reach these lines of force. Clas- 
sical diffusion and heat conduction across 
the magnetic field would both be too slow 
to explain the electron-energy loss. 

If the density of the plasma in a bar Is 


. higher than in the plasma on either side 10 


the ¢-direction (the direction of the main 
gas current), the bars will furnish suc) 4 
mechanism. Thus, away from the wall te 
radial component of electric field (4) 
should be negative. This field compo ent, 
together with Be, will cause both elec'sons 
and ions to follow trochoidal paths i» the 





May 15, 1959 


negative ¢-direction. Owing to the larger 
Larmor radius of the ions and the effect of 
collisions, the resultant mean velocity in 
the negative ¢-direction will be less for the 
ions than for the electrons. As a result, 
the excess ions and electrons in the bar 
will try to separate and the bar will become 
polarised with the positive charge on the 
side of greater ¢. (The negative gradients 
of density and temperature in the radial 
direction also react with Bg and produce 
polarisation of the same sign.) The space- 
charge field within the bar is in the reverse 
direction to the applied field, and this 
negative Ey combined with Be causes the 
charged particles to drift radially outwards. 
The velocity will again be greater for the 
electrons. In this way any regions of higher 
density, such as the bars, will be effective 
funnels through which the electrons are 
encouraged to stream. 

That a region of higher density should 
often take the form of an annular ring 
round the discharge is to be expected if Bg 
is the main component of magnetic field in 
this region, since the excess density can 
spread unimpeded along the lines of force. 
The magnetic field will tend to prevent the 
excess density spreading in the ¢-direction. 
If there is a By component present, the 
higher-density region should take a helical 
shape along the lines of force. Such helical 
regions of luminosity are often observed on 
the streak photographs. 


CONCLUSIONS 


The experimental results suggest that the 
electron-energy loss mechanism is due to an 
electron-particle bombardment of the walls. 
On this basis the large drift velocities observed 
for the ions have a simple explanation in the 
negative momentum carried to the walls by 
the electrons. The large ion velocities in 
turn lead to a simple and consistent explana- 
tion of the Doppler broadening on the basis 
that it is due to a true thermal motion. 

In addition, there is evidence that the 
electron loss is concentrated on those parts 
of the tube wall into which lines of magnetic 
force pass from the discharge space. A 
mechanism by which electrons can pass 
across the magnetic field and reach these 
particular lines of force is needed, and a 
simple argument shows that any region of 
higher density in the discharge will have a 
reversed component of electric field, Ey, 
within it which will cause the electrons to 
drift outwards. The bars of light observed 
on all streak photographs may be such 
regions of higher density. If this is the case, 
the problem of the electron-energy loss 
reduces to the question : what is the cause 
of the bars ? 
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Design and Performance of “Zeta” 


The proceedings of the 1.E.E. convention on thermonuclear processes (held in 
conjunction with the British Nuclear Energy Conference) included a paper* on 


the design and performance of “ Zeta.” 


The paper describes the main design 


parameters of the pinched-ring discharge apparatus ‘“* Zeta,” the principal obser- 
vations made with it during the period up to April, 1958, and the deductions on 
the physical phenomena occurring in the hot gas. Discharge pulses of up to 
200kA have been passed through deuterium. The pinched current channel has 
a resistance of about 3 milliohms and an inductance of about 44H. The power 
input corresponds to the magnetically confined gas losing its kinetic thermal 
energy every 100 microseconds. Energies of tracer impurity ions measured 
spectroscopically correspond to temperatures of 5<10® deg. K. Electron tem- 
peratures estimated from the resistance, microwave noise and spectroscopic 
intensities are in the range 1—5x 10° deg. K. The greater temperature of the 
ions could be due to macroscopic gas motion, Abstracts from the paper follow, 


“ FETA” is an experimental apparatus 

for studying the pinched-ring dis- 
charge as a possible method of producing 
controlled thermonuclear power. The prin- 
ciple of this method is that the self-magnetic 
field of the discharge current isolates the 
plasma from the walls of the discharge tube.! 
An advantage of this method, particularly as 
regards experimental studies, is that the 
electromagnetic fields required to heat and 
contain the plasma can be provided both 
readily and efficiently; an important 
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wide limits ; the design parameters were 
therefore based on the most pessimistic 
assumption—that of a fully unstable dis- 
charge with a predominantly resistive imped- 
ance at a frequency of about 200 c/s. A 
large bore of tube was adopted to reduce 
this impedance, and is essential in a power- 
producing reactor to avoid excessive heat 
loading on the inner surface. It also mini- 
mises the ratio between the skin depth and 
the radial dimensions for a given pulse 
duration. To control instabilities, a metal 
torus was adopted and 
Is a toroidal coil was 
wound on it to gen- 
erate a magnetic field, 
By, parallel to the 
centre line of the dis- 

charge tube. 
Preliminary observ- 
ations* with “ Zeta” 
and a detailed account® 
of experiments on 
© v/TuRN the origin of the 
deuterium - deuterium 
reactions have been 
published. Details of 
0:04 sus the diagnostic tech- 
niques, studies of the 
TRANSFORMER nuclear reaction rates 
and of X-ray produc- 
lan tion are given in the 
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Fig. 1—Electrical circuit of “ Zeta” 


obstacle is the inherent instability of a 
pinched current channel.? “Zeta” was 
designed to heat a plasma to about 10° 
deg. K, using a unidirectional current pulse 
lasting several milliseconds, since the main- 
tenance of temperature for a relatively long 
time is an essential feature of a power- 
producing thermonuclear reactor. 

The thermal energy of the charged particles 
per unit length, §N&7, in a simple equilibrium 
pinched discharge is related to the current 
I by® 

StmBNET 2 ee ce 


where N is the number of charged particles 
per unit length, & is Boltzmann’s constant 
and 7 is the mean temperature. Experi- 
ments suggested that the minimum value of 
N for which a high-current discharge will 
form is about 10" particles per centimetre. 
Consequently, currents of about 10°A are 
necessary to attain a temperature of about 
10° deg. K. The electric field and stored 
energy necessary to produce such current 
pulses could be predetermined only within 
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; | paper by Harding et 
Ip (2) Ip (1) al.* The present paper 
reports the principal 
mechanical and elect- 
rical parameters, the 
performance as an electrical circuit, and 
our present knowledge of the physical 
characteristics of the plasma. 


ELECTRICAL DESIGN 

The circuit is shown in Fig. 1. Energy is 
stored in the 1600uF capacitor bank, and 
the capacitors are discharged into the 
primary winding of the transformer by 
closing the switch, thus generating a gas 
discharge in the torus ; the transformer is 
iron-cored, in order to use the capacitors as 
efficiently as possible. The design was 
based on the requirement that the gas 
current should exceed SOkA for at least 
3 milliseconds with a maximum resistive 
electromotive force of 2V per centimetre at 
cufrent maximum. The bore of the torus 
was to be Im. 

To reduce the cost and volume of the 
capacitor bank, capacitors designed to 
operate with mainly unidirectional voltages 
were adopted, and the circuit elements were 
therefore designed to give critical damping. 
Under this circumstance, the current / is 
given by 


CxP—5f - + ss (2) 
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with a peak value of 


=-- {/— 3 
Imax : L ( ) 

occurring at a time 
t=YLC=4CR (4) 


Here V is the capacitor voltage, L the circuit 
inductance, 7 the time and C the capacitance. 
The restriction of critical damping is relaxed 
when not operating at peak voltage, and 
also when the clamping circuit is in opera- 
tion. 


The Transformer.—The cross-section of 


the iron core threading the torus is deter- 
mined by the producti of the required electric 
field, E, at the centre of the torus and the 
time for which it is applied. Equations 
(1)}+4) give 


2 E 
PY 1-09 10° 


5 
D, SAB * ©) 


where 


D,= Diameter of the core, centimetres. 
D,= Mean torus diameter, centimetres. 
+= Pulse rise time, seconds. 
E-Electric field at peak current, 
volts per centimetre. 
S=Space factor of the transformer 
core. 
=Maximum change of core induc- 
tion, gauss. 


AB 


To minimise the size of the core, and hence 
also the length and energy dissipation in 
the discharge, it is important to use material 
with the highest value of AB. This is 
obtained in cold-reduced steel, where AB= 
32kG when the core is biased. With E= 
2V per centimetre, S=0-6, t=1-25 milli- 
seconds (equivalent to 3 milliseconds width 
at half peak current), equation (5) yields 
D,*?/D,=140cm. Since the bore of torus 
requires D,=D,+100cm, the value of D, 
required is just over 2m. In the final design 
it was found possible to accommodate slightly 
more iron, and the 
core cross-section is 
24,000 square centi- 
metres, giving a core 
constant of 7V-sec per 
turn. The mean path 
length of the gas dis- 
charge is 1160cm. 
The transformer 
(Fig. 2) is built up 
from ring units made 
by winding steel strips, 
10cm x 0-033cm, in the 
form of a clock spring 
with inner and outer 
diameters of 152cm and 
304cm respectively. 
The units were an- 
nealed at 800 deg. 
Cent. after winding, 
and the interlaminar 
insulation is a mag- 
nesium - silicate film 
formed during anneal- 
ing. Each unit has 
an inner supporting 
mandrel and an outer 
retaining band made 
from 9-Scm x0-63cm 
mild steel strip, the 
weight of each com- 
plete unit being just 
under 5 tons. These 
ring units are mounted 
in two adjacent groups 
of eighteen, forming 
two tunnels into which 
the torus is fitted, 
and are insulated 
from each other by 





1 Core clamping (non-magnetic) 

2 Core supports (non-magnetic) 

3 Bias winding inter-turn connections 
4 Pulse winding inter-turn connections 
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phenolic sheet. The end units have modified 
diameters to accommodate the curvature 
of the torus. Each group of ring units 
carries fifty-four turns of rubber-covered 
cable with a copper cross-section of 0-65 
square centimetres. Half of these turns are 
terminated individually on one face of the 
core, and are the main primary winding ; 
the other half are terminated on the opposite 
face and are used to bias the core. These 
terminations allow the transformer ratio to 
be changed readily over the values 27, 
134, 9, 44 and 3 to 1. 

The core is biased to 15kG by a current 
of 400A in a three-turn winding supplied 
continuously from a metal rectifier. The 
pulse current, owing to the high voltage 
induced in the bias winding during the main 
pulse, is limited to a value equal to the 
direct bias current by a 54mH iron cored 
choke. 

The Capacitors——A study of the eco- 
nomics of capacitor manufacture and the 
working voltage of possible switches led to 
the adoption of 25kV as the operating 
potential. With a discharge path length of 
about 10m and an electric field of 2V per 
centimetre, the resistive electromotive force 
is 2kV per turn. In a critically damped 
circuit the peak resistive electromotive force 
=(2/e) times the initial cacitor voltage. The 
best matching for maximum assumed dis- 
charge resistance is thus obtained with a 
turns ratio of 9:1. The design resistance 
of the discharge transformed to the primary 
is 1-6 ohms. The required capacitance is 
obtained from equation (4). For R=1-6 
ohms and +=1-25 milliseconds, C=1600zF, 
and when this capacitance is charged to the 
full 25kV, the energy stored is 0-5 MJ. 
Flexibility to match the actual discharge 
impedance is provided by the variable turns 
ratio and by the addition to the primary 
circuit of a pulse-shaping inductance with 
various tappings. The capacitor bank con- 











5 Core ring 

6 Core ring unit insulation 
7 Pulse supply busbars 

8 Bias supply busbars 


Fig. 2—Cut-away view of transformer 


May 15, |o59 


sists of fifty-two steel-tank units each of 
3luF, each tank containing 1920 units of 
conventional mineral-oil-impregnated paper- 
and-foil construction. Internal fuses are 
provided for the isolation of any unit which 
becomes faulty. The capacitors are designed 
to withstand repeated voltage reversals, 
giving a peak-to-peak voltage swing of up 
to 25kV. 

To limit possible fault currents should a 
capacitor break down or a short-circuit 
develop, a graphite-loaded ceramic-type 
0-4-ohm resistor is connected in series with 
each unit. Each resistor is capable of 
absorbing the whole 0-5MJ of. stored 
energy. 

The charging system is a d.c. supply fed 
through a transmitting-type valve with a 
water-cooled anode. This valve has a pure- 
tungsten filament and is operated to give 
temperature-limited current ; this provides 
a much steadier current loading on the 
d.c. supply than can be obtained with 
resistance-limited charging. The grid poten- 
tial of the valve is pulsed on and off, so that 
the valve also acts as a high-voltage isolator 
between the d.c. supply and the capacitors. 

The Switch—The capacitors are dis- 
charged into the transformer by a com- 
pressed-air-operated mechanical switch. To 
minimise electrical wear of the contacts, the 
switch was designed to have a short arcing 
time by using a double-break contact 
system, by giving a closing velocity of 600cm 
per second to the moving parts, and by 
filling the contact chamber with air at a 
pressure of 10 atmospheres. The switch is 
held closed by air pressure in the operating 
cylinder, and is opened either automatically 
after a short time delay or by a remote 
tripping circuit. The switch is not required 
to interrupt a large current, but the surge 
voltage due to breaking a current of a few 
amperes is limited by a 2uF capacitor and 
390-ohm resistor in series across the circuit. 
The arcing time of this switch at 25kV is 
about 300 microseconds. To prevent the 
current rising to about 1OkA before the 
contacts are firmly closed, a _ saturable 
reactor (magnetic switch) is used in series 
with the mechanical switch. This reactor 
was designed to limit the current to less than 
100A for a hold-off time of 500 microseconds 
with an impressed voltage of 25kV, and to 
have a saturated inductance which was 
small compared with the total circuit 
inductance. 

The parameters required for the design of 
a magnetic switch are L,, the saturated 
inductance, t, the hold-off time, and V, the 
impressed voltage. If in the core and 
winding, AB is the flux swing to saturation, 
AH the m.m.f. change which results in 
AB and / the current in the winding at end 
of time ¢, i.e. the current producing 4H, 
the following simple relations can be derived: 

VthH 


Ls=TKB 


which can be written 


VisH 
“L,AB* 
Volume of core required 
V2r" 
el i 3 
-4x x 10 (AB)*L, cm*, 
where V is in volts, ¢ in seconds, Ll, in 
henrys and AB in gauss. 

The requirements were satisfied by 4 
biased 24-ton core of cold-reduced silicon 
steel. The saturable reactor has a satur ited 
inductance of 70nH. 

Circuit Protection Units—The remaining 
components are chiefly to protect the capa- 
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ciiors from an oscillatory discharge, which 
could occur either under certain fault con- 
ditions or when the secondary resistance is 
much lower than that assumed in the design. 
The first such unit is the non-linear resistor, 
which has a high resistance at low currents. 
it was designed to limit the voltage reversal 
to 10 per cent when the secondary resistance 
falls to one-third of the critical damping 
value, and to reduce the normal peak 
current by less than 10 per cent. The 
resistor, made of discs of Metrosil, has a 
design characteristic given by V=480/'/4V 
(J in amperes). The second unit is the 
clamping circuit designed specifically for a 
predominantly inductive secondary imped- 
ance. The circuit consists of two ignitrons, 
with 0-08-ohm load-sharing resistors, con- 
nected in parallel across the transformer 
primary. The ignitrons are triggered when 
the transformer voltage falls to zero, and are 
held conducting by the holding anode. The 
circuit traps most of the energy as inductive 
energy in the secondary circuit and extends 
the duration of the current pulse. Thirdly, 
the stored energy in the capacitors can be 
dissipated in a 2-ohm “dump”’ resistor. 
This can be connected manually, but is 
also connected by an ignitron which is 
triggered in the event of the gas discharge 
failing to strike. Without this protection the 
transformer core saturates, and a low, 
inductive impedance is presented to the 
capacitors when they are fully charged. 
Finally, there is an RC circuit across the 
transformer primary to protect the non- 
linear resistor and the switch from voltage 
transients generated in the gas discharge. 


Torus DESIGN 


The torus was designed to meet the follow- 
ing basic requirements : 

(a) It must be vacuum tight ; 

(b) To achieve maximum-eddy-current 
stability and for maximum exclusion of 
stray magnetic fields, it must have the 
minimum number of electrical breaks ; 

(c) Its body must not form a short-circuit, 
and the p.d’s at the gaps in it must not lead 
to breakdown and the formation of power 
arcs. 

The chief problem was thus the conflict 
between requirements (b) and (c). On the 
one hand, experiments in 35cm _ bores 
showed that, in the presence of a strong 
discharge, a single gap in hydrogen at 
10mm Hg broke down at about 100V; yet 
up to 2kV per turn was to be applied to the 
“ Zeta” torus. On the other hand, experi- 
ments with a 35cm torus cut into several 
insulated sections revealed a_ significant 
decrease in eddy-current stabilisation and 
stray field exclusion. In the absence of 
ionisation, a single gap in hydrogen at 
10mm Hg was observed to hold off up 
to 4kV. 

Torus Construction—-To meet require- 
ment (b) the main torus body was made in 
two halves of 2:54cm thick aluminium, 
each half being mounted on a trolley for 
ease of assembly. The two main gaps 
Where these halves join are inside the trans- 
former tunnels ; electrical insulation here 
iS provided by Bakelite and polythene 
gaskets, and the joints are made vacuum- 
light by Neoprene gaskets. Each half was 
fabricated from short sections of rolled 
aluminium plate welded together. In the 
centre of each half there is a square window 
‘ock containing ports and windows for 
observations, and the four main diffusion 
Pumps are connected to the bottom of 
these blocks. 

A liner system is mounted inside the 
torus io prevent ionisation from reaching 
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the main gaps, which would otherwise break 
down. The liners are insulated from each 
other by a strip of polytetrafluoroethylene in 
tongue-and-groove joints, and are insulated 
from the main torus wall by nylon bushes. 
There are forty-eight liners giving a mean 
liner-to-liner potential of 40V at about 2kV 
per turn. The space between the liners and 
the main torus, which is about 3cm deep, is 
pumped by eight auxiliary diffusion pumps 
mounted outside the torus. A 0-6cm-core 
water-cooling pipe is welded into each liner 
to provide the main cooling system for the 
torus. The construction of the torus and 
liners is illustrated in Fig. 3. 

Vacuum System.—The total volume to be 
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Fig. 3—Vertical and horizontal sections of ‘* Zeta”’ 
torus and liner assembly 


evacuated is about 12,000 litres, and the 
working pressure of deuterium between 
10-* and 10-*mm Hg. The pumping system 
was designed to achieve a base pressure of 
10-*mm Hg in the presence of a leak rate 
of 3 litre-micron per second. This calls for 
a pumping speed of at least 3000 litres per 
second, which is achieved by using two 1]4in 
oil diffusion pumps on each half torus. 
Immediately above each pump is a refriger- 
ated baffle (—15 deg. Cent.) and above this 
a large liquid-nitrogen-cooled trap with 
automatic level control. The torus-liner 
interspace is pumped by two 6in diffusion 
pumps mounted on each quadrant. All 
these pumps are backed by a rotary pump 
with gas-ballast facilities. Each half of the 
torus is self-contained, except for a common 
backing line, and can be built up and fully 
tested while withdrawn from the trans- 
former. At the normal working deuterium 
pressure of 4u Hg, the pumping speed was 
measured to be about 6000 litres per second. 
The majority of the vacuum valves are 
electro-pneumatically operated, and protec- 
tive circuits are used to shut the system 
down safely in the event of an excessive 
leak, or of pump or trap failure. 

Hydrogen or deuterium is admitted to the 
system through heated nickel tubes to 
ensure high purity, the gas flow to the torus 
being controlled by adjustment of the 
nickel temperature ; other gases are admitted 
through a motor-driven needle valve. Pres- 
sures are measured on calibrated ion gauges, 
connected by short 2:5cm-diameter pipes 
to the window blocks, and are accurate to 
within 10 per cent. Leak detection is 
normally carried out with a helium mass- 
spectrometer leak detector; in normal 
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operating conditions it is necessary to clear 
the torus of deuterium by running discharges 
in some other gas, to avoid detecting D,* 
ions in the spectrometer. The leak rate 
normally achieved is between | and 5 litre- 
microns per second. Because of the number 
(~ 300) of O-ring seals, it is not possible to 
bake the system, although heating to about 
50 deg. Cent. was used on a number of 
occasions. The normal base pressure 
achieved was between | and 3 x 10-*mm Hg. 

Both spectroscopic observations and mass- 
spectrometer analysis of samples of gas 
indicate that the proportion of impurities 
present during the discharge is not, in 
general, given by the simple ratio between 
the base and working pressures, because 
impurities removed from the walls play a 
major role. The number of atomic sites on 
the walls is about 10'* per centimetre of 
discharge, so that if 10 per cent of a mon- 
atomic layer is released into the discharge, 
the amount of impurities is equal to the 
amount of deuterium at normal operating 


pressure (N~10"" particles per centimetre).. 


A striking feature of the apparatus is the 
clean-up which appears to take place during 
running. 

Axial Magnetic Field.—The axial magnetic 
field is supplied by fifty fifteen-turn coils 
mounted between adjacent liner mountings 
with auxiliary windings added at the window 
blocks and main gaps to give improved 
uniformity of the field. The coil is wound 
from a flexible cable of 1-3 square centimetre 
copper cross-section covered with varnished 
“ Terylene,” and is suitable for continuous 
operation at currents up to 200A (B»= 
160 gauss). For higher magnetic fields the cur- 
rent is pulsed in synchronism with the main 
discharge pulse. Owing to the time taken for 
flux to penetrate the torus wall, a current 
pulse duration of about one second is neces- 
sary. Supplies are available to provide up 
to LkA at IkV. 

Ionisation of the Gas.—The applied pulsed 
electric field is insufficient to cause a break- 
down in hydrogenat a pressure of 10-‘mm Hg. 
The gas is therefore ionised by producing a 
radio-frequency glow discharge inside the 
torus. A 3 Mc/s oscillator is connected 
capacitively to two of the liners, giving an 
r.f. current of a few amperes, but is suppressed 
during the main current pulse to reduce 
interference in the various measuring circuits. 


CONTROL AND INSTRUMENTATION 


The equipment for controlling,’ monitoring 
and recording the discharges is centralised in 
the control room. The main units here are : 
(a) a control desk, on which are mounted the 
chief manual controls, the timer, safety 
switches and monitoring oscillographs ; (5) 
an eight-channel recording oscillograph, on 
which selected transients from each discharge 
are photographed ; (c) racks containing 
apparatus for controlling the stabilising 
magnetic field, the bias supplies, the ionising 
r.f. discharge, pressure gauges and fault- 
monitoring equipment. 

Cyclic Operation.—The detailed switching 
sequence of the main discharge circuit is 
operated by a rotating drum-timer. The 
drum rotates once every twelve seconds 
(ten seconds in early experiments) and the 
operation of nine separate circuits can be 
adjusted to within 0-1 second. The chief 
units switched from here are the charging- 
circuit valve, the pulsed axial field and the 
mechanical switch. One of the circuits 
ensures that a complete cycle is always 
finished ; other circuits are used for operating 
such auxiliary items as discharge-number 
registers and camera shutters. By means of 
the drum timing, “* Zeta” can be operated 
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for many hours with only minor adjustments 
to the manual controls of gas pressure, axial 
field and condenser voltage. Operation 
ceases automatically under various fault 
conditions. Single-shot operation can also 
be carried out. 

Electronic pulses for operating equipment 
during the discharge are provided by a ten- 
channel pulse generator. Each channel has a 
separate delay circuit for presetting the time 
of the pulse to within about 5 per cent up toa 
total delay of 10 milliseconds. The generator 
is started by pulses derived from voltages in 
the primary circuit of the transformer. These 
timing pulses operate oscillograph time-bases, 
the r.f. suppressof, the “* dump ”’ circuit, and 
experimental equipment such as image con- 
vertors and gating circuits for counting 
equipment. 

Monitoring and Measuring Equipment.—Iin 
such a high-power circuit as * Zeta” it is 
most desirable that the operator should be 
able to observe readily and reliably any 
unusual behaviour of the circuit before 
damage occurs. This requirement has been 
met by installing two Memotron storage- 
type cathode-ray tubes,* which retain the 
transients until they are deliberately erased. 
Any two of the eight transients being recorded 
on the eight-beam oscillograph can be 
selected for presentation on the Memotron 
tubes. The timing and sensitivity of the 
recording oscillograph and the Memotrons is 
calibrated by standard pulses fed from a 
stabilised generator. The timing of these 
pulses is derived from a quartz oscillator, 
and the amplitude is determined by a gas- 
filled voltage-reference tube. 

The normal information fed into the eight- 
channel recording and monitoring system 
includes : 

(a) Capacitor voltage, measured by a 
resistance potential-divider. 

(5) Primary-circuit current, measured by 
current transformers placed both outside and 
within the clamping circuit. 

(c) Secondary current, measured by inte- 
grating the potential given by a Rogowski 
coil placed round the discharge tube (Rogow- 
ski coils within the tube have also been 
used). 

(d) Voltage per turn, measured by a single 
turn around the transformer core and a 
resistance potential-divider. 

A large number of further signals derived 
from equipment such as neutron counters and 
spectroscopes can be fed into the eight- 
channel system. To reduce interference from 
the electromagnetic field set up by the dis- 
charge, separate earth connections are pro- 
vided for light-current and heavy-current 
circuits, and balanced twin cables and 
balanced input circuits are used on the 
oscillographs. 


OPERATIONAL EXPERIENCE 


After preliminary circuit tests using a 
stainless steel loop as the secondary, ** Zeta ”’ 
was first operated on August 12, 1957. The 
early experiments, carried out in hydrogen at 
low currents, served to check details of the 
circuit and instrumentation. In the next 
stage, conditions were found for which a 
heavy-current discharge of interest to thermo- 
nuclear plasma studies could be obtained 
repeatably. In particular, neutrons from 
D(d, n) reactions were detected. The essen- 
tial feature of such conditions is that the 
initial value, By, of the stabilising field 
should be about 150 gauss, depending on the 
discharge current. The stabilising field for 
optimum neutron yield increases with current, 
and it appears that, if the plasma traps all the 
B.. flux, the pinch effect cannot produce a 
calculated enhancement of the initial flux 
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density of more than twenty times. With 
larger fields the nuclear reaction rate 
decreases ; with smaller fields there are 
many signs of serious instability, notably high 
resistance and widely fluctuating magnetic 
fields in the discharge. This is in accord with 
the stability criterion of Tayler.* 

** Zeta”’ has been operated for about six 
months, mostly under a limited range of con- 
ditions ; deuterium pressure of 4uHg, initial 
stabilising field (Bo) of 160 gauss, and 
currents in the range 140-180kA, obtained 
with a 9:1 turns ratio. For most of the 
experiments the pulse-shaping reactor was 
short-circuited. Operation of the machine 
with heavy currents was limited to avoid 
excessive damage to the liner system. After 
prolonged running at currents exceeding 
160kA, the insulation between the liners 
deteriorated and liner-to-liner arcs became 
frequent, leading to insulation failures requir- 
ing a lengthy and expensive overhaul. 

Between August, 1957, and March, 1958, 
there were about 150,000 discharges in 
** Zeta,” and four major overhauls of the 
liner system. The chief modifications to the 
apparatus were : 

(a) Replacement of an earlier form of 
liner-to-liner insulation (glass fibre tape) by 
the p.t.f.e. insulation. 

(6) Improvements to the uniformity of the 
B.. field at the main gaps and the window 
blocks. 

(c) The addition of the clamping circuit. 

These modifications produced no major 
changes in the character of the discharge ; 
indeed, a feature of * Zeta”’ is the consis- 
tency of performance in such respects as 
neutron yield and discharge resistance from 
run to run, after overhauls and minor modifi- 
cation. Long periods of cyclic operation have 
been possible, the longest being 3500 dis- 
charges in ten hours. 

In this initial operating period the reliability 
of the major components of the electrical 
circuit was satisfactory. Most trouble was 
experienced with relatively standard items, 
such as air-control valves in the main switch 
failing after long periods of repetitive opera- 
tion. Failures of the clamping ignitrons to 
hold off the main voltage have occurred, 
probably due to the absence of temperature 
control on the ignitrons. It has been our 
experience that the reduction of interference 
in control and instrumentation circuits is of 
the greatest importance for trouble-free 
operation and experimentation. 


CONCLUSIONS 


X-rays of 20keV and upwards and deu- 
terium-deuterium reactions due to non- 
thermal processes have been observed. If 
these processes are a result of runaway 
particles, they account for only a fraction of 
the total current, i.e. 25A of runaway elec- 
trons and 1A of 17keV deuterons.® ° 

Both inductance and magnetic-search-coil 
measurements show that the current channel 
is constricted into the centre of the discharge 
tube, and the stabilising field is enhanced by a 
factor of about ten. The stabilising field is 
not trapped by currents flowing only on the 
surface of the plasma, and the observed 
distribution of magnetic fields has yet to be 
explained. 

At peak currents of 140-180kA the resis- 
tance of the discharge and the fluctuations of 
the magnetic field increase markedly as the 
stabilising field is reduced from about 160 
gauss. At very low fields the discharge often 
tails to strike in clean conditions. 

Streak pictures taken with the normal 
stabilising field indicate that the plasma is 
isolated from the walls for periods of up to 
1 millisecond in nitrogen and in contaminated 
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helium and deuterium. Under clean condi- 
tions the magnetic-field fluctuations and the 
current and voltage transients suggest that 
the plasma is by no means stationary. 

Impurity ions in the channel have been 
observed spectroscopically to have energies 
up to 500eV., These energies, which are much 
larger than the mean electron energy, may be 
accounted for by this motion of the plasma, 
both directly and as an ion-heating mecha- 
nism. 

The observed power input and the esti- 
mated maximum plasma energy (}NkT) 
suggest that the energy containment time, 
At, cannot exceed about 100 microseconds. 
The efficiency of ** Zeta’ as a thermonuclear 
reactor is indicated by the Lawson product, 
njAt,, Which is thus about 10'*;second-ion per 
cubic centimetre. This may be compared 
with the value of 10° second-ion per cubic 
centimetre required for a power-producing 
thermonuclear reactor (deuterium-deuterium). 

** Zeta” is capable of considerable further 
development. Ultimate restrictions imposed 
by heat loading of the walls and the available 
flux swing in the transformer core have not 
yet been approached. Currents of about 
1MA should be obtainable by increasing the 
capacitor bank. The limiting factor in the 
experiments described herein has been the 
insulation of the liner system. 

** Zeta’ has fulfilled its planned function 
of producing a hot plasma for experimental 
studies of the possibility of a thermonuclear 
reactor based on the pinched gas discharge. 
It is clear that a very wide range of physical 
phenomena occur in the discharge and that 
many further experimental and theoretical 
studies are necessary before it is possible to 
make reliable predictions about a power- 
producing thermonuclear reactor based on 
this principle. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


ROUND COPPER CONDUCTOR WIRE : 
METRIC UNITS 


Four new specifications have been published for 
covered winding wires in metric units, as follows : 
B.S. 1815: 1959, “ Enamelled and cotton-covered 
copper conductors” (price 4s. 6d.); B.S. 1933: 
1959, “ Varnish-bonded glass-covered copper con- 
ductors” (price 4s. 6d.) ; B.S. 2479 : 1959, 
“Enamelled and silk-covered or rayon-covered 
copper conductors (oleo resinous enamel) (price 
5s.); B.S. 2480 : 1959, “* Silk-covered and rayon- 
covered copper conductors” (price 5s.). The three 
previously existing standards in metric units are 
B.S. 1961, B.S. 2039 and B.S. 2084, dealing respec- 
tively with wires covered with oloe-resinous enamel, 
vinyl acetal enamel and cotton. The requirements of 
all these standards are essentially the same as ‘hose 
of the corresponding standards in British units. but 
metric measure is used throughout and a complete 
range of standard metric sizes is given. For con 
venience, each of these new standards is published 
as Part 3 of the corresponding standard in sritish 
units. 








Diesel-Electric Locomotives 
for Mixed Traffic 


The most recent additions to the Type 2 (1000/1250 h.p.) 
diesel-electric locomotives ordered under the British Railways 
modernisation programme of 1955 are the 6100 series now 
entering service on the Great Northern Line. The electrical 
transmission is generally similar to that of the Type 1 loco- 
motives by the same builders (one of which is illustrated 
alongside) but the two classes have different makes of diesel 


engine. Both have the Bo-B, wheel arrangement. 


N 1951 the first diesel-electric locomotives 
Dour by the North British Locomotive 
Company, Ltd., with electrical equipment by 
The General Electric Company, Ltd., were 
delivered to the Ceylon Government Rail- 


way, consisting of eight By-B, shunters of 


625 h.p. The same two builders received 
orders for two series of locomotives under 
the British Railways pilot diesel scheme of 
1955, one being for ten 800 h.p. locomotives 
(Type 1) and the second for ten locomotives 
of 1000 h.p. (Type 2). Subsequently the 
Type 2 orders were increased by twenty- 
eight, and in these later locomotives the 
diesel engines will be set at 1100 h.p. 

As seen in the heading illustration, the 

N.B.L.-G.E.C. Type 1 Bo-By locomotive is 
of the single-cab design with bonnet super- 
structure now generally adopted by British 
Railways for freight transfer work and light 
passenger duties (where train heating is not 
required, there being no boiler for this 
purpose). The engine is the Paxman 
16YHXL. Maximum tractive effort of the 
locomotive is 42,000 Ib, continuous rated 
tractive effort 20,000 Ib, and maximum speed 
60 m.p.h. The locomotive weighs 68 tons in 
working order. 
_ Fig. 1 shows the Type 2 locomotive. This 
is a double-cab design suitable for a range of 
duties including passenger working, train 
heating being provided by a Spanner boiler 
and the maximum service speed being 75 
m.p.h. The engine is the N.B.L.-M.A.N. 
“ L12V 18/218 ” twelve-cylinder vee pressure- 
charged four stroke, rated at 1100 b.h.p. at 
1500 r.p.m. This is the same engine as used 
in the North British 2000 h.p. “ Warship ” 
Class locomotives of the Western Region, 
described in our February 28, 1958, issue, 
Page 327, and is also being installed in the 
diesel-electric Pullman trains with N.B.L.- 
G.E.C. main power equipment now being 
built by the Metropolitan-Cammell Carriage 
and Wagon Company, Ltd., for the Western 
and London Midland Regions. 

The Type 2 locomotives have an all-welded 
underframe and an all-aluminium super- 
structure in which the body sides, sectional 
roo! and bulkheads are built up of extruded 


aluminium channels and I-sections, form- 
ing « tlamework to which the aluminium 
skin is riveted. The four-wheel, swing- 


bolster | ogies incorporate one-piece cast steel 
frames supplied by the English Stee! Castings 
Corporstion, Ltd. The bolster is supported 
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by laminated springs carried on a plank 
suspended by swing links from the bogie 
frame, and the load is transferred from the 
frame to the Skefko roller bearing axleboxes 
by equalising beams and four nests of coil 
springs. Some dimensions and other details 
of the locomotive are tabulated below. 


Maximum tractive effort sed . 45,000 Ib 
Continuous rated tractive effort 25,000Ib at 
1000 h.p. at 
11 m.p.h. ; 
30,000 Ib 
at 1100 h.p. 
at 10 m.p.h. 
Weight in working order 72-5 tons 
Minimumeurve ... ... ...  «. 44 chains 
Fuel oil capacity (engine and boiler) 460 gal. 
Boiler water capacity (tank cap- 


acity for 600 gal.)... . .. «es 480gal. 
Length over buffers ’ Sift 6in 
Bogie wheelbase ... . 8ft 6in 
Bogie pivot centres... .. . 28ft 6in 
Wheeldiameter ... . 3ft 7in 


Whereas the radiator fan in the Type | 
locomotives is driven from the engine through 
a right-angle gearbox, in the Type 2 it is 
operated at variable speed according to the 
coolant temperature by a Serck/Behr hydro- 
static drive consisting of an engine-driven 
hydraulic pump delivering oil through a 
thermostat-controlled by-pass valve to a 
hydraulic motor. The Serck radiator is a 
built-up structure providing a central tunnel- 
shaped passage with side ducts housing the 
cooling elements. 


Fig. 1—The first of thirty-eight 1900/1100 h.p. locomotives for the Eastern Region, British Railways 








ELECTRICAL EQUIPMENT 


The G.E.C. generator sets of the Type | 
and Type 2 docomotives are similar in con- 
struction, consisting of a main generator 
with the driven end of its armature shaft 
bolted by a coupling flange to a corresponding 
flange on the engine crankshaft, and the 
commutator end carried in a self-aligning 
parallel roller bearing in the end shield. 
An extension of the armature shaft carries 
the overhung auxiliary generator, which is 
flange-mounted on the main generator. The 
main generator frame is supported on an 
extension of the engine bedplate: and the 
whole unit is mounted on four Metalastik 
resilient mountings. 

In both locomotives the main generator is 
a six-pole, self-ventilated machine. The 
Type 2 generator has a continuous rating of 
1700A, 375V at 1500 r.p.m., and a maximum 
voltage of 635 for the ten locomotives of 
1000 h.p. For the 1100 h.p. locomotives it 
will be uprated continuously to 1940A, 
367V at 1500 r.p.m., and a maximum voltage 
of 620V. The auxiliary generator has an 
output of 35kW and is regulated at 110V by 
a Newton carbon pile regulator. 

Traction motor ratings for the locomotives 
of 1000 h.p. are 425A, 375V, 189 rail h.p 
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at 372 r.p.m. Later locomotives of 1100 h.p. 
will have their traction motors uprated to 
485A, 367V, 207 rail h.p. at 350 r.p.m. The 
motors are axle-hung on Timken taper roller 
bearings and drive the wheels through single- 
reduction resilient gears with a ratio 15 : 64. 
All motors are connected in parallel. They 
are forced-ventilated by two 7-6 h.p. blower 
sets, one mounted in the boiler compartment 
and the other in the generator compartment. 

The first ten locomotives of Types | and 2 
were among the “pilot” orders for the 
diesel scheme, and are controlled by the 
selection of predetermined diesel engine 
speeds, as in the Brush and Metropolitan- 
Vickers Type 2 locomotives. Other designs 
in the programme have continuous engine 
speed control, and this practice is now tending 
to predominate, so that a review of practice 
in the interests of unrestricted multiple-unit 
working would seem possible in perpetuating 
the basic “* pilot” designs. In the G.E.C. 
system the engine runs at idling speed on the 
first three notches, of which notches one and 
two provide two degrees of main generator 
separate excitation by means of a fixed 
resistance, while on notch three the auto- 
matic load regulator comes into operation by 





Fig. 2—Oil servo-regulator for the second series of 

Type 2 locomotives, showing the fixed commutator, to 

the segments of which the regulating resistance 
sections are connected, and rotating brushgear 


energisation of two hydraulic, electric valves. 
While these valves are de-energised, the regu- 
lator is moved towards its minimum excitation 
position, but when operated they allow the 
hydraulic motor of the load regulator to 
drive brushes round a stationary commutator, 
the segments of which are connected to the 
regulating resistance. The hydraulic supply 
is from the engine lubricating system and is 
regulated by a control valve actuated .by the 
engine governor. Fig. 2 shows the com- 
mutator segments and rotating brushes of 
the load regulator to be fitted in the later 
series of Type 2 locomotives. The same 
principle of operation was first used in the 
N.B.L.-G.E.C. locomotives for the Ceylon 
Government Railway mentioned earlier. 

On notches four to ten the engine speed 
and power are increased in predetermined 
steps. Fie'‘d-weakening of the traction 
motors may be introduced automatically in 
the appropriate conditions of current and 
voltage at all engine speeds, being initiated 
by a relay in the generator field circuit. When 
this operates, the electro-hydraulic valves in 
the load regulator system cause the generator 
excitation to be reduced, and the weak-field 
contactors may then close. Three steps are 
available by field diversion and follow auto- 
matically as appropriate. As each step is 
taken, the load regulator is restored to normal 


THE ENGINEER 


operation. Notching back to full field also 
takes place automatically under the control 
of a current relay in one motor circuit. 

The anti-slip control acts directly on the 
diesel engine, returning it to idling speed. 
This is effected by causing the wheel slip 
relays to de-energise the three electro- 
magnetic valves controlling the oil-operated 
pistons which set the engine speed. Resetting 
of the wheel slip protection takes place when 
the master controller is returned to notch 
three, after which the driver is in full control 
of restoring power. 

Oerlikon pattern brake equipment supplied 
by Davies and Metcalfe, Ltd., provides air 
braking for the locomotive and vacuum 
braking for the train. The two Reavell 
exhausters are driven by G.E.C. motors 


Steel Plates for 
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arranged to run at a maintaining speed of 
715 r.p.m. or a release speed of 1430 r.p.m 
by means of field divert resistances. 

These Type 2 locomotives will be employed 
mainly on Great Northern Line inner and 
outer suburban services such as King’s Cross 
—Hertford and King’s Cross—Hitchin. They 
were designed, and are being constructed, to 
the general requirements of the British 
Transport Commission under the overall 
direction of the Chief Mechanical Engineer 
and Chief Electrical Engineer, British Rail- 
ways Central Staff, British Transport Com- 
mission, the Chief Mechanical and Electrica] 
Engineer, Eastern and North Eastern Regions, 
being responsible for liaison with the con- 
tractors, and for inspection during con- 
struction and preliminary testing. 


Pressure Vessels 


In his presidential address to the Iron and Steel Institute, on May 6, Mr. W. 

Barr commented on progress in the development and application of steel plates. 

He reviewed various factors which had influenced development and indicated 

some general trends in plate requirements. This extract from Mr. Barr's address 
deals with plates for pressure vessels. 


LATES used in pressure vessels are 

made to a standard known as “ boiler 
quality,” because of their traditional use in 
the manufacture of steam boilers where, for 
reasons of safety, a higher and more uniform 
standard was required than for ship-quality 
plates. The quality of such plates is con- 
trolled by specifications which call for 
acceptance tests from each rolled plate. At 
one time most of the boiler plates in this 
country were made from acid open-hearth 
steel, but over the last twenty years or so, 
owing to improved production techniques, 
the great proportion of the plates are made 
from basic open-hearth steel, which is 
capable of meeting all demands. 

Here again the introduction of welding in 
the fabricating shops has had its effect in a 
gradual upgrading of steel quality to meet 
the stringent demands imposed by the 
inspecting authorities. Because of the 
practice of stress relieving, notch ductility 
is not a major problem, and no British 
specifications for plates for use in pressure 
vessels make reference to this factor except 
for service at sub-zero temperatures. In 
many Continental countries, where steels 
produced by processes other than the open- 
hearth process were permitted for pressure 
vessel construction, specifications for pres- 
sure vessel steels include a notch ductility 
clause for boiler shell plates. For com- 
mercial reasons, therefore, this factor should 
be borne in mind when revising our relevant 
specifications, since it may have a consider- 
able influence on our steel exports. To the 
fabricator, welding as opposed to riveting 
has made it possible to meet demands for 
more economic power production by increas- 
ing operating pressures and temperatures. 
Progress in this direction has proceeded 
apace, with progressive increases in the 
thickness and dimensions of plates. This, 
in turn, has led to a demand for higher- 
tensile steels. 

The best quality of steel for welded 
pressure vessels is silicon-killed cast in 
wide-end-up ingot moulds with hot tops. 
For plates of reasonable dimensions at Sin 
thick, an individual plate may weigh as much 
as 20 tons, being rolled from a 35-ton ingot. 


That is to say, the ingot-to-plate yield is 
only 60 per cent. However, even with this 
practice, a major problem arises from the 
variation in chemical composition, and 
particularly the variation in the carbon 
content from the bottom to the top of such 
large ingots ; the higher the carbon content 
of the steel, the greater the problem in this 
respect. For this reason there is a limit to 
the tensile strength that can be achieved in 
such heavy plates in a straight carbon- 
manganese steel without risk of welding 
troubles due to local concentrations of 
carbon at the central axis of the plate adja- 
cent to the top discard. Such difficulties can 
be minimised by the use of a low-alloy 
steel with a low carbon content, so that the 
segregation of this element is reduced. In 
theory there are many ways in which one can 
ring the changes in the choice of alloys for 
steels of this type, but in practice the final 
choice must inevitably be influenced by 
costs so that the product may be economic- 
ally attractive to the user. 

The problem has been tackled in various 
ways, and there have been several interest- 
ing developments, but I propose to confine 
my remarks to one particular steel, in the 
development and application of which | 
have first-hand knowledge, and which, like 
other steels of this type, is characterised by 
relatively high ratio of yield stress to ultimate 
tensile strength. My object here is to 
illustrate from a practical example how 
certain aspects of our design code prevent 
the application of these steels in as economic 
a manner as is possible in certain Continental 
countries. This refers particularly to the 
use of the steels in the medium temperature 
range as in steam boiler drums. This pro- 
prietary steel, which contains a particular 
combination of manganese, chromium, 
molybdenum, and vanadium, is being pro- 
duced regularly in large tonnages i the 
form of plates up to 54in thick and is giving 
satisfactory service in some of the largest 
welded steam drums in modern high-pressure 
power stations in this country. The 
guaranteed minimum tensile for plates 
within the thickness range 3in—6in is 3‘ tons 
per square inch, which is the relevant ‘actor 





of 


May 15, 1959 


for design purposes according to current 
British practice. The salient features of the 
steel are given in Tables I-III. 


raste [—Manganese~Chromium—Molybdenum 
Vanadium Steel 





THE ENGINEER 


steelmaker (see Table LIL). The result was 
a vessel, the shell plates of which were 24in 
thick, but the same vessel used for the same 
Purpose in this country would have required 
the thickness of the plates to have been 
increased to 34in. After the vessel had been 
manufactured and despatched, the Conti- 














Specification, | Target, i i i i 
Chemical analysis percentage’ | percentage Mental authority, while accepting the basis 
Bs _ maximum ; of design, found itself in some difficulty 
sean 0-17 | Os because there existed no standard specifi- 
Silicon Sas , cation in the country of origin of the 
Phosphorus 0-9 fe a material which imposed any control on the 
Manganese roa 0-70 $0 proof stress at the service temperature. 
Molybdeaum ae = ae Eventually it was agreed to treat the certi- 
f | bie fication of the vessel as a “ special case,”’ 
TABLE Il—Specified Temperature Proof Stress Data 
— = - ae are — - - _ 
| 0-2 per cent proof stress, tons per square inch minimum 
Thickness eee fee ee oe 
20 deg. | 100 deg. | 200 deg. | 250 deg. | 300 deg. | 350 deg. | 400 deg. | 425 deg. | 450 deg. 
Cent. t. | Cent. | Cent. Cent. Cent. Cent | Cont” | Cente 
- — - —— ——-- i ——- | —  —- jo 
Up to lin ... i aaa 30 29 | 27 26 25 24 23 21 | 19 
Above lin up to 3in ...). 27 Sc} 24 23 22 ee eee 17 
Above 3in up to 6in ... 24 23 | 22 | 20 19 18 | 17 | 1s 
eae Reacnaianth = 























Tape 11—Typical High-Temperature Tensile Data 
Sin Thick Plate Normalised From 900 Deg. Cent., 
Tempered For Two Hours at 650 Deg. Cent. 








Plate 
analysis Cc Si Ss P Mn Cr Mo V 
percentage 0-15 0-13 0-030 0-020 1-32 0-65 0-23 0-07 
i 
Testing 0-2 per cent UTS, | Elongation 
temperature, | proof stress, tons per percentage, 
deg. Cent. | tons per quare square inch | 4J/A 
j inc 
20... cha 29 | 38 26 
200.—. a 25 | 35 } 24 
300—; | 22 | 36 | 25 
| ae 24 38 22 
4 | 23 
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The design stresses employed in this 
country for both ordinary carbon steels and 
special steels of the type mentioned above 
are substantially lower than the stresses 
used for similar steels in many other coun- 
tries. Apart from the effect on the cost of 
construction of vessels for use in this country, 
the situation is having adverse repercussions 
on our exports. The extent of our handicap 
in this respect is shown by the difference in 
design stresses permitted for the above steel 
according to British and Continental codes 
of practice. For a service temperature of 
350 deg. Cent. (660 deg. Fah.), the British 
Standard B.S. 1500 stipulates that the 
design stress shall be one-quarter of the 
ultimate tensile strength at ambient tem- 
perature. The Continental code, on the 
other hand, stipulates that the design stress 
shall be two-thirds of the 0-2 per cent proof 
stress at the service temperature, provided 
that this does not exceed 75 per cent of the 
ultimate tensile strength. The design stress 
for this steel under these conditions is 84 tons 
per square inch following the British code, 
compared with 14 tons per square inch 
following the Continental code. It will be 
appreciated that the acceptance of the proof 
stress instead of the ultimate tensile strength 
as a basis for design in the intermediate 
temperature range reacts most unfavourably 
in the case of the low-alloy steels of the 
type described. 

An example of what this means in practice 
may be quoted. On a recent occasion, this 
steel was used for the manufacture in this 
country of a welded vessel designed for a 
Pressure of 2060 1b per square inch and an 
operating temperature of 340 deg. Cent. 
(644 deg. Fah.). The vessel was intended 
for export to a Continental country and 
design was based on the 0-2 per cent proof 
Stress at the operating temperature, the 
data for which were made available by the 


and it was ultimately accepted following 
the satisfactory completion of additional 
proof stress tests. 

This case illustrates the difficulties that 
beset British manufacturers tendering for 
plant of this nature to the many countries 
which accept Continental practice. If 
British industry is to compete on anything 
like even terms with foreign manufacturers 
in world markets, it is evident that advantage 
must be taken, in suitable cases, of the 
superior intermediate temperature properties 
of low-alloy steels and British Standard 
Specifications making reference to 0-2 per 
cent proof stress data for such steels are 
urgently required. If we are to maintain 
our competitive position, it is desirable that 
we make the most effective use of carbon 
and alloy steels compatible with adequate 
safety. It is necessary to consider, there- 
fore, the factors that limit the design stress 
adopted by a British firm producing vessels 
for both the home and export markets. 
Considering first the position with regard to 
vessels produced for the home market, even 
if the tabricator is satisfied that he could 
safely increase the design stress above the 
figure recommended in the appropriate 
British Standard, he cannot do so without 
the approval of a competent inspecting 
authority. It is generally true to say that 
none of the British inspecting authorities 
is prepared to approve any design procedure 
which would involve the use of design 
stresses higher than those stated in the 
appropriate British Standard. As a con- 
sequence of this policy, an alteration in 
design procedure that would result in an 
increase in the stress on the steel can only 
be brought about by amendment of the 
appropriate British Standard Specification. 

A British Standard Specification, at least 
in so far as it concerns pressure vessels and 
boilers, is the result of a compromise between 
the engineering insurance companies’ views 
and the manufacturers’ views. Standards are 
not amended to cover improved procedure until 
use in service has shown that the procedure 
is satisfactory. Thus, it is usually the case 
that where service conditions demand a 
type of construction outside the range 
covered by an existing British Standard, 
agreement has to be obtained between the 
purchaser and the manufacturer on the 
features of design or methods of manufac- 
ture which are departures from standard 
practice. In the sections of engineering to 
which reference has just been made, it is 
fortunate that British manufacturers do 
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considerable business abroad, where they 
are able to obtain evidence of the satis- 
factory performance of advanced designs 
and are able to use this evidence in arguing 
their case for modification to existing 
British Standards. 

Engineering insurance companies in 
Britain are the people who decide the 
insurance premium to be paid on any new 
plant and, because of the vague wording of 
the Factories Act, 1937, their engineers 
are normally regarded as the persons com- 
petent under the Act to certify a pressure 
vessel for service under the conditions for 
which it was installed. There are very tew 
legal regulations in the United Kingdom 
relating to the design of pressure equipment 
of the class under discussion, and so it has 
become customary for specifications such as 
B.S. 1500 and B.S. 1113 to be used as a 
criterion upon which the fulfilment of the 
Act is determined. A consequence of the 
above procedure is that progress in develop- 
ment of design procedure for vessels is very 
slow. In the early part of the century, the 
procedure proved satisfactory in that tech- 
nological progress was also slow and the 
standard design practice never fell too far 
behind the most advanced practice employed 
elsewhere in the world. However, nowa- 
days technological development proceeds at 
a more rapid pace and the operation 
of this procedure for amending British prac- 
tice has resulted in the standards falling 
behind the most economic modern practice 
as represented by anumber of foreign codes. 


As far as the export trade is concerned, 
British manufacturers may, and in fact do, 
quote on the basis of the regulations existing 
in the country where the plant is to be 
installed, provided, of course, they are 
satisfied that the resulting product is in 
keeping with the standard of quality which 
they desire to uphold as a company. British 
industry can, however, be placed at a dis- 
advantage if the requirements with which 
they have to comply in the United Kingdom 
result in the installation of manufacturing 
plant in their works which requires capital 
expenditure greatly in excess of that necessary 
for the manufacture of lighter equipment 
acceptable abroad. It is also true to say 
that a programme of steel development that 
would best meet requirements in the United 
Kingdom may be less suitable as a means of 
serving trade abroad. It could possibly be 
claimed that the steelmaker would have to 
go to the expense of running two separate 
development programmes, one for home 
demand and one for export, which it must 
be admitted is an unsatisfactory state of 
affairs. There is little doubt that lack of 
authoritative data on the properties of both 
standard steels and proprietary steels in this 
country has adversely influenced the engin- 
eering insurance companies, and other sur- 
vey bodies, in considering proposals for 
increased stresses. It is notable that certain 
Continental steel manufacturers have done 
better in this respect, and have been rewarded 
by the adoption in their country of more 
enlightened ideas by the authorities respon- 
sible for boiler regulations and the like. 
Nevertheless, the steelmaker must know what 
class of data is going to be required, as it is 
wasteful and useless to produce unnecessary 
information. This being the case, those 
responsible for design should, first of all, 
determine in principle the basis upon which 
permissible stresses are to be determined ; 
secondly, steelmakers should, with this 
knowledge, produce the necessary data ; 
and thirdly, on the basis of the data the 
engineer should determine the magnitude of 
stress which can be tolerated. 
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LETTERS AND LITERATURE 


Letter to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


AMERICAN CONTROL 


Sin,—The growing American control of 
British industries is a matter of concern and 
has been seriously discussed in Parliament. 
This, though a serious matter, is only a 
symptom of something much more serious 
and of much longer standing : our continued 
and increasing dependence on foreign— 
largely American—design and _ technical 
“ know how.” 

For years past one has hardly been able to 
open a technical journal without reading that 
some British firm has taken out a licence for 
the manufacture, in this country, of some 
material product designed in America, Ger- 
many, Italy, Switzerland, or elsewhere. Every 
time we do this we lower our own standards 
of achievement. The increasingly dominant 
financial control of our industries seems to 
prefer, on the grounds of economy, to copy 
some foreign design rather than develop our 
own. As a short-term measure this may 
have some success, but in the long run it is 
disastrous. Even now the whole of our 
motor-car industry, aircraft industry, clock 
and watch industry, armament industries, 
and other precision engineering industries, 
on which the application of our scientific 
research depends, are entirely dependent on 
foreign designed and built machine tools, 
because the British equivalent just does not 
exist. 

The present strong financial position of 
Switzerland, for example, is the natural 
result of their very strong technical position, 
which has been developed steadily for the 
last hundred years or so. Our present 
company law and financial and industrial 
structure, which ensures that financial con- 
siderations always dominate over technical 
ones, simultaneously ensures that, inevitably, 
technical leadership is lost and, equally 
inevitably, that financial and general control 
is then lost as well. The majority of members 
of boards of directors, even of highly tech- 
nical concerns, are not qualified technically 
and only keep an eye on the profit. What 
really matters is the product, and if due 
attention is given to all aspects of this— 
including selling it—the profit, as a kind of 
by-product, is almost automatic. 

Our industrial prosperity will never be 
soundly based until this principle is realised, 
understood, and acted on at the highest 
levels. 

HUGH CLAUSEN 

London, N.W.2, 

May 4, 1959. 


Book Reviews 
Linear Structural Analysis. By P. B. Morice, 
Ph.D., D.Sc. Thames and Hudson, Ltd., 
30, Bloomsbury Street, London, W.C.1. 
Price 35s. 
THE approach to structural analysis changes 
as different treatments are developed to solve 
the mathematical problems which generally 
arise when rigorous analyses are attempted. 


In this book Professor Morice introduces the 
method (relatively unused by structural 
engineers) of matrix algebra to the solutions 
of the equations obtained using an exact 
flexibility method of structural analysis for 
indeterminate structures. 

In developing the influence coefficient 
method the general theorems of strain energy, 
on which it is based, are outlined in 
Chapter 1. This is then applied in Chapter II 
to develop influence coefficient equations 
where the strain energy equations are re- 
written in terms of deflections of the released 
structure at the point of releases : from these 
the coefficients are derived. Several simple 
worked examples are given, as well as a 
table of product integrals for simple loading 
cases. Indeterminancy is then examined and 
a method given for arriving at it for any 
particular structure and from this the number 
of arbitrary constants is derived. 

After dealing with the subject of matrix 
algebra, or rather some properties of matrices, 
the author gives at some length methods of 
computation, together with the way in which 
problems may be reworked or transformed 
and release systems chosen. This valuable 
contribution enables the considerable amount 
of arithmetic necessary in these solutions to 
be kept to a minimum. A final chapter is 
devoted to the use of digital computers for 
solving the large number of simultaneous 
equations which arise in this method. At this 
point it may be said that ten or twelve equa- 
tions would appear to be on the high side for 
solution by desk calculating machines. 

In general the approach of this book will 
be unfamiliar to those engineers lacking a 
good mathematical background, but this or 
similar approaches will necessarily have to 
be familiar to engineers of the future if 
electronic computers are to be used to the 
best advantage. The old approach of 
approximate methods is being superseded 
in this machine age. This book, which is 
based on a set of lectures given by the author, 
does not pretend to use original material, 
but it does for the first time bring a method 
of analysis which has been circulating among 
a relatively select few before a wider public. 
One feels, however, that Professor Morice 
has adopted an unnecessary academic 
approach in this well-produced book which 
may deter the engineer, whom one assumes 
he is trying to convert to a more analytical 
approach. Nevertheless, the book is to be 
recommended to those students and engineers 
who wish to have a very powerful method of 
analysis at their command. 


Aircraft and Missile Propulsion, Vol. Il. By 
M.J. Zucrow. John Willey and Sons, New 
York. Chapman and Hall, Ltd., 37, Essex 
Street, London, W.C.2. Price 104s. 

Tuis is the second part of a three-volume work 

dealing primarily with the general perform- 

ance characteristics of propulsion power units 
for aircraft and missiles. In general, the 
author confines himself to the study of turbo- 
jet, turbo-propeller, ramjet and rocket engines. 

The discussion is devoted solely to the analysis 

and thermodynamic aspects of the complete 

power plant. Nowhere does the author deal 

with the problem of component design, i.e. 

with the theory and design of compressors and 

turbines, &c. The division of subject matters 
is approximately 60 per cent to the compressor 

—gas—turbine jet—and jet propeller, 30 per 


cent to the rocket and a moderate 10 per cent 
to the ramjet. 

Notwithstanding the heavy bias in favour 
of the gas turbine, nothing is mentioned of the 
by-pass and ducted fan engine. It is now some 
years since the former of these types materi- 
alised and one is therefore a little surprised at 
the omission. On the other hand, consider- 
ation of basic cycles includes studies of gas 
turbines more suited to the power station and 
marine engines. This extension of subject 
matter serves, however, to demonstrate the 
great improvements in economy to be ex- 
pected from the intelligent use of inter-coolers 
and heat exchangers and offers food for 
thought. Additionally, it widens the appeal 
of the work and provides much useful study 
matter for those engaged in the less glamorous 
fields of locomotion and power supply. The 
turbo-jet engine is given the full treatment but 
surprisingly without mention of thrust aug- 
mentation by means other than the well- 
known afterburning or reheat methods. 
There is no reference to water injection 
systems now in common use in both British 
and American engines. 

By comparison with the space devoted to 
the turbo-jet, that about the ramjet is very 
cursory. It is, of course, a much more 
elementary kind of unit in theory but perhaps 
more difficult to practise. It may be that 
non-access to experimental data has somewhat 
restricted the author in this section. It is in 
this section, however, that the author enters 
into the theory of the supersonic intake. The 
treatment of this complex component is 
broad and should serve as a useful intro- 
duction to the problems involved. Although 
the author does not appear to point it out, 
much of this intake matter also becomes 
applicable to the turbo-jet engines when in 
supersonic flight; in which a number now are. 
This intake discussion, in our opinion, 
is the most useful contribution of the ramjet 
section. 

In the rocket section, the author deals very 
comprehensively with the basic theory but 
tends to bury it in a mass of figures, 
equations and tables of data. Having assimi- 
lated the general theory, this section takes on 
a handbook value. 

Summarising, the author states in his 
preface that the book is for the use of students 
and those who are not specialists in propul- 
sion. To such, it can be strongly recom- 
mended. To those already familiar with the 
subject, much useful data in the form of 
diagrams and curves is made available. 
Within the limits of the subject matter it is a 
very detailed and comprehensive contribution 
to the literature. 


Conduction of Heat in Solids. By H. S. 
CaRSLAW and J. C. Jagcer. Second 
edition. Oxford University Press, Amen 
House, Warwick Square, London, E.C.4. 
Price 84s. 

THE first edition of Carslaw and Jaeger’s 

Conduction of Heat in Solids appeared in 1946 

as the successor to Carslaw’s earlier texts of 

1906 and 1921. The second edition, reviewed 

here, has been prepared by Professor Jaeger 

alone, the senior author having died in 1954. 

It worthily upholds the reputation which this 

now classical series has enjoyed. The new 

edition is larger and better printed, and con- 
tains a great many new results. Chapters on 
integral transforms and on numerical methods 
have been added. The high standard of 
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clarity and elegance of the older sections is 
well maintained in the newer ones. 

The Carslaw-Jaeger series is so highly, 
widely and properly esteemed that a critic 
must tread warily. Nevertheless, it must be 
admitted that the book under review does not 
provide all that the engineer would like to find. 
There are several reasons. The first is that 
the book is still, in organisation and presenta- 
tion, primarily a mathematical text, despite 
the considerable effort that the authors have 
made to demonstrate the utility of the results 
by way of examples. This would not matter 
so much were if not for the fact that the 
analytical methods for studying heat flow, 
which take up by far the greater part of the 
text, are applicable only to bodies of quite 
simple shapes (slabs, cubes, cylinders and the 
like). In most engineering circumstances, 
the geometry is more complicated and numeri- 
cal methods must be used. These, indeed, 
will usually yield an answer of sufficient 
accuracy more quickly than the analytical 
ones, even in the cases where the latter are 
applicable; for infinite series, though they 
can be written formally in a line or two, are 
not necessarily easy to reduce to numbers. 

The above paragraph implies no disparage- 
ment of the authors, for it is not their main 
purpose to provide an aid to engineers. 
Besides, the engineer can learn much from 
the formal mathematical study of simple 
systems; the transient heating of a gas-turbine 
blade, for example, is quite similar to that of a 
plane slab, and the mathematical solution for 
the latter can be used for the former if only 
order-of-magnitude results are required. What 
is surprising, however, is to find that mathe- 
matical gaps can be found in the book. 
For example, the “ source solution” for the 
linear heat flow equation, from which all the 
subsequent solutions are built up, is never 
derived at all; the authors merely quote and 
verify it, without giving the reader a clue as to 
how it was first discovered or how he should 
set about finding the solution to other equa- 
tions of this kind. Most of the solutions in 
the book are “‘ handed out ” in this way; the 
reader does not find himself invited to partici- 
pate in their creation. 

Although the engineer’s library therefore 
needs supplementing both by more practical 
books on heat conduction and by those giving 
a more intimate view of the mathematics of 
the subject, the fact remains that the new 
edition of the Carslaw-Jaeger volume contains 
by far the most comprehensive collection of 
theoretical results which is available. No one 
concerned with the prediction of heat flow in 
solids can afford to be without it. 


Books Received 


_ Your Retirement. Engineering Industries Associa- 
tion, 9, Seymour Street, London, W.1. Price 5s. 

Heads and Threads Buyer’s Guide, 1959. Peat, 
Marwick, Mitchell and Co., Queens Square, Middles- 
brough. 

Electrical Trades Directory, 1959. Benn Brothers, 
Ltd., Bouverie House, 154, Fleet Street, London, 
E.C.4. Price 63s. 

Process Dynamics. By D. Campbell. Chapman 
and Hall, Ltd., 37, Essex Street, Strand, London, 
W.C.2. Price 84s. 

Metal Fatigue. Edited by J. A. Pope. Chapman 
and Hall, Ltd., 37, Essex Street, Strand, London, 
W.C.2. Price 70s, 

Electrical Safety. By H. W. Swann. Macdonald 
and Co. (Publishers), Ltd., 16, Maddox Street, 
London, W.1. Price 40s. 

_Ken Jones, Electrical Engineer. By D. O. Summers. 
Chatto and Windus, Ltd., 40-42, William 4th Street, 
London, W.C.2. Price 8s. 6d. 

_Berechnen und Entwerfen Der Schweisskonstruk- 
tioner. Second edition. By P. Schimpke and H. A. 
Horn Springer-Verlag, Berlin-Wilmersdorf, Heidel- 
a, Platz 3, German Federal Republic. Price 
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Obituary 


F. E. WENTWORTH-SHEILDS 


Mr. FRANCIS ERNEST WENTWORTH-SHEILDS, 
whose death, we regret to report, occurred 
last Saturday, May 9, was closely associated 
with the development and operation of 
Southampton docks for over forty years. 
He was eighty-nine and, although he had been 
retired since 1936, from the position of docks 
engineer of the Southern Railway, he had 
continued to take an active interest in many 
matters concerned with civil engineering. 

Mr. Wentworth-Sheilds was born in 
London and educated at St. Paul’s School 
and at Owens College, Manchester. His 
first appointment, in 1888, was to the 
engineering staff of the Manchester Ship 
Canal, where he was engaged mainly on 
the construction of the Salford docks. In 
1892, he went to Southampton as an 
assistant engineer on the dock extensions 
which were being undertaken, a project 
which occupied the succeeding four years. 
Thereafter, for a few years, Mr. Wentworth- 
Sheilds held other appointments, including 
those of resident engineer on the North 
Cornwall railway extension and resident 
engineer on the Bakerloo tube railway. He 
returned to Southampton in 1901 as resident 
engineer during the construction of the 
Trafalgar graving dock and deep water quay 
and, apart from a short period as resident 
engineer on the Isna barrage project in 
Egypt, the remainder of his career was 
devoted to the port of Southampton. Between 
1907 and 1912 Mr. Wentworth-Sheilds was 
responsible, as chief engineer, for the design 
and construction of the White Star dock and 
the widening of the Trafalgar graving dock, 
combining with that task the duties of docks 
engineer to the London and South Western 
Railway, to which office he was appointed in 
1909. He continued as docks engineer, 
Southern Railway, when the railway grouping 
was effected in 1921, retiring, as stated above, 
in 1936. During the latter years of his term 
as docks engineer, Mr. Wentworth-Sheilds 
had the responsibility of carrying out several 
important works at Southampton, among 
them being the construction of the new 
docks on the western shore and of the King 
George V graving dock. He was a member 
of the Southampton Harbour Board. 

Mr. Wentworth-Sheilds became an asso- 
ciate member of the Institution of Civil 
Engineers in 1895 and was transferred to full 
membership in 1905. He was awarded the 
George Stephenson gold medal of the 
Institution in 1914, delivered the Vernon 
Harcourt lectures in 1921, and served the 
Institution as president during a particularly 
difficult year, 1944-45. His presidential 
address most appropriately dealt with the 
future of British ports. At the time, of course, 
the ports of this country were subjected to the 
severest stresses of the war years but future 
planning was, as Mr. Wentworth-Sheilds 
put it, ‘* very much in the air.” But, he also 
said, whether or not the ports were placed 
under the control of some central authority, 
it seemed right that schemes for their 
improvement should come from the local 
managements who understood the needs and 
the possibilities of their own ports. In the 
same address, Mr. Wentworth-Sheilds empha- 
sised the importance of co-operation between 
engineers and all with whom they came into 
contact in the performance of their work. 
An engineer, he said, was required to con- 
ceive a structure which would fulfil a certain 
purpose and to get it built. In that task, he 
urged, it was essential to keep in mind those 
who would “ benefit or suffer by its use. 
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SIR ARCHIBALD BOYD 


SiR ARCHIBALD JOHN Boyb, whose death 
occurred at Beaulieu, Hants, on May 9, 
was chairman of Metropolitan-Cammell 
Carriage and Wagon Company, Ltd., and of 
The Patent Shaft and Axletree Company, Ltd. 

Sir Archibald, who was seventy, was 
educated at Harrow and Trinity College, 
Oxford. In 1912 he entered the steel works 
of Cammell Laird and Co., Ltd., Sheffield, 
as a pupil, passing through the various 
departments, and becoming in 1913 assistant 
London manager of the company. After 
a period of military service in the first world 
war, he was recalled from France to become 
assistant general manager of the new ord- 
nance factory which had been built by 
Cammell Laird and Co., Ltd., at Notting- 
ham. In the 1920s Cammell Laird and Co., 
Ltd., started to manufacture railway rolling 
stock at the Nottingham factory, and sub- 
sequently acquired control of The Mid- 
land Railway-Carriage and Wagon Com- 
pany, Ltd., and The Leeds Forge and Newlay 
Wheel Companies. Sir Archibald Boyd was 
appointed a director of these companies. 
In 1929 Vickers, Ltd., and Cammell Laird 
and Co., Ltd., amalgamated their railway 
rolling stock interests in the Metropolitan- 
Cammell Carriage and Wagon Company, 
Lid., at Saltley, Sir Archibald becoming 
managing director in 1934. 

During the second world war much of 
the company’s capacity was devoted to the 
production of fighting vehicles, and from 
October, 1942, to December, 1943, Sir 
Archibald was seconded to the Ministry of 
Supply as Director-General of Tank Pro- 
duction. He received his knighthood in 
1950, relinquished his office as managing 
director in December, 1953, and was 
appointed chairman in January, 1956. 


G. A. ROTINOFF 


WE record with regret the sudden death, 
after a heart attack, of Mr. G. A. Rotinoff, 
A.M.I.C.E., on May 2. 

George Alexander Rotinoff was born in 
Russia on February 11, 1902, and was 
educated at Eton, proceeding to Cambridge 
to obtain his M.A. He served his apprentice- 
ship in the oil fields of Rumania, and 
commenced his creative career with service 
in many parts of the world with his father’s 
firm, driving the piling that carries his name. 

During his service with Dowsett-McKay 
he initiated the work of that firm on pre- 
stressed concrete railway sleepers and on 
open-cast coal mining. Subsequently he 
established his own construction company, 
followed by other firms which now constitute 
the Rotinoff Group : in later years he devoted 
himself largely to mechanical engineering, 
establishing a general engineering workshop 
during the war. After the war he undertook 
the design, development and manufacture of 
prime movers larger than any previous British 
vehicles. The tractors culminated in the 
400 h.p. ** Super Atlantic,”’ the most powerful 
road vehicle in the world, while the ** Vis- 
count ” truck is in service on long hauls in 
Australia. 

Up to the time of his death, Mr. Rotinoff 
was taking an active part in engineering 
work: he had himself demonstrated his 
vehicles in the tank transporter role in 
Switzerland and other countries. Just twelve 
months ago he was present at the haulage 
of the heaviest load moved by road in this 
country, when Sunter Bros. beached the 
first heat exchanger for Bradwell nuclear 
power station: in our photograph of this 
event he can be seen standing beside his 
prototype “ Atlantic.” He is survived by a 
widow and an orphan daughter. 
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Mexican Shell 
Structures 


The illustrations on these two pages show 
recent shell structures built in Mexico by Felix 
Candela, who is at present on a lecture tour in 
this country. Candela considers that singly- 
curved structures such as barrel vaults are not 
true shells and should be called ‘‘ laminar” 
Structures. True shells are doubly-curved and 
of two categories, either synclastic (as in a dome) 
or anticlastic. In the latter category both the 
paraboloid and the hyperbolic paraboloid have 
Straight generators and are thus in principle 
cheap and convenient structural forms. The 
hyperbolic paraboloid is the shape used in 
various ways in Candela’s structures. A single 
surface of this kind forms the roof of the chapel 
at Coyoacan, Mexico City, (RIGHT) in which 
the elegance of line which can be achieved with 
the anticlastic shell is well shown. 





The formwork for a church at Cuer- 
navaca, (ABOVE RIGHT), again shows one 
hyperbolic paraboloid forming the prin- 
cipal surface ; the ‘* peak’’ rises to a 
height of 100ft. The architectural 
feature (ABOVE LEFT), combines a 
number of hyperbolic paraboloids (e.g. 
each element of the ‘‘ fans '’). Compres- 
sion ribs carry the loads to the ground 
at three points, and three steel ties 
complete the structural system. 

The restaurant at Xochimilco (RIGHT) 
is formed by the interpenetration of a 
group of shell surfaces carried at eight 
supporting points, the distance across 
the octagon which these points form 
being about 150ft, from point to point. 
Candela considers this to be his best 
structure. Note the absence of stiffen- 
ing beams at the edges of the shells, 
the curved detail at each support, and 
the thinness of the shells. 
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Cheap construction has been a 
dominant motive in developing these 
shell surfaces, and on this page we 
illustrate examples which are utili- 
tarian in character. The customs shed 
at Mexico City (RIGHT) is an early 
example and consists of cylindrical 
and conoidal shells. Note the canti- 
ievered shells and the steel ties from 
the tops of the columns. The span 
between columns is 66ft, and the 
structure is built in independent 16ft 
lengths, to allow differential settlement. 

The next two illustrations are typical 
of more fully developed warehouse 
designs. The basic element consists 
of four hyperbolic-paraboloid surfaces 
grouped together (so that in plan 
each one forms one quarter of the square 
or rectangle covered), and supported 
at the centre by a column. Tensile 
and compressive forces are then con- 
veniently grouped along the lines 
where the shell surfaces join. This 
element, which Candela calls an 
‘‘umbrella ’’ is then repeated through- 
out the building. This design he 
considers to be the cheapest way of 
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covering space. About 3,000,000 square 
feet of warehouse space has been built 
in Mexico in four years using this basic 
design. It has also been used for low- 
cost housing, and in both cases it 
combines cheapness with an attractive : 
appearance. 

An interesting variant of this principle 
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the columns where the site possesses 
very poor subsoil, as in the case of the 


= —s ata a ah ion tall = customs sheds shown at the top of the 





page. A foundation ‘‘shell’’ of con- 
crete was in this case built to carry 
each column. The ‘‘shell’’ again 








comprised four hyperbolic-paraboloid 
surfaces centred on the column and 
formed by excavating to the stipulated 
shape ; thus the column load is trans- 
mitted by direct compression through 
the ‘‘shell’’ footing to give a distri- 
buted load of low intensity on the soil. 

Candela’s achievements in shell roof 
construction started in 1951 with a 
corrugated vault-shaped roof, based on 
the ‘‘Ctesiphon ’’ roofs which were 
built in this country during the war. 
The hyperbolic paraboloid is in his 
view the most advantageous form for 
shell roofs, since it allows great flexi- 
bility and many different combinations, 
and is easy to design and to construct. 
Its equation is the simplest equation of 
the second degree representing a 
surface, and hence the equations of 
equilibrium for the membrane stresses 
are readily soluble in every case. 

Examples of hyperbolic-paraboloid 
roofs in this country and at the Brussels 
exhibition respectively were described 
in “ The Engineer’ of July 26, 1957, 
and May 16, 23 and 30, 1958. 
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down is not serious, as they are being run in 
parallel with three other stations, which could 
temporarily step up their output to make good 
anything over the output of one Accelator 
(12 m.g.d.). 

The only other features of particular interest 
in the Accelators are (a) the provision of a 
pump to draw off sludge to the lagoons, and 
(b) the installation of a bypass. 

The Accelators are founded directly on to 
Boulder Clay, and the main outer shell js 


Water Supply at Hull 


The following account is largely abstracted from a paper presented to the Institution 

of Water Engineers by Mr. S. F. White. It deals with certain interesting features 

of the river abstraction scheme recently built to yield a supply of 12 m.g.d. to the 
city of Kingston-upon-Hull. 
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AST;Wednesday, the Institution of Water 
Engineers held a meeting at the Corn 
Exchange, Lincoln, at which two papers were 
presented dealing with different aspects of the 
major water supply scheme serving Kingston- 
upon-Hull, which is due to come into full 
operation this year. The scheme depends on 
abstraction from the River Hull, and has 
been built for a capital expenditure of about 
£2,500,000; it will yield 12 m.g.d. 
River intakes, raw-water reservoirs, and 
a treatment works have been built about four- 
teen miles north of the city. From the treat- 


ACCELATORS 


The diameter at top water level is 100ft. 
The forced mixing of chemicals with incoming 
water and the recirculation of partly floccu- 
lated water are the main constructional fea- 
tures. The impeller pumps at about 2} times 
the rate of flow through the tank, so that 1} 
parts are recirculated for every part leaving 
the tank. In all probability, only chlorinated 
copperas (industrial ferrous sulphate) will be 
used as coagulant, but provision is made for 
the use of alum, with or without activated 
silica. The chlorinated water and ferrous 


designed completely in tension. Some settle- 
ment is expected on this foundation, and 
arrangements have been made for dealing 
with it. 


FILTERS 


There are twelve separate filter beds, 
arranged in pairs. For washing, a pair is 
taken out of service, while the other ten 
automatically take up the increased load. 

These filters have fully automatic operation. 
The author did not wish to go into the much 
debated economics of automatic operation, 
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ment works, a 36in main extends for 11 
miles to the northern outskirts of the city, and 
then 33in and 30in mains take the supply a 
further 5} miles to its eastern parts. Aspects 
of the scheme of special interest to water 
engineers were concentrated upon in the paper 
“The River Hull Supply to Kingston-upon- 
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Hull,” by S. F. White, A.M.LC.E., and the 
aqueduct was discussed in the second paper, 
“The Design and Construction of a 36in 
diameter Aqueduct with particular reference 
to adverse ground conditions,” by K. J. 
Reynolds, A.M.LC.E., and A. C. Wilson, 
A.M.LC.E. 

A sliding scale of abstraction is permitted 
from the river; two intakes were authorised, 
one on a tributary. The capacity of the two 
reservoirs—sufficient to tide over the esti- 
mated driest possible year plus an allowance 
for restriction on abstraction caused by 
launches at the shipbuilding yards at Beverley 
—is 370 m.g. Two areas where subsurface 
boulder clay was suitable were selected and 
developed as the reservoirs; the reservoir walls 
are of mass concrete. 

The treatment works can deal with 16 
m.g.d., and includes two “ Accelators,” 
each one capable of handling 12 m.g.d., which 
are amongst the largest yet built. 

One of the accompanying diagrams, taken 
from Mr. White's paper, shows one of these 
devices, and the following notes are reproduced 
from his paper. 
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Diagram showing concrete construction of ‘‘Accelator’’ tank 


sulphate solutions are mixed together in a 
small ageing and dividing tank in the control 
building between the Accelators. 

Table I is a comparison between the 
Accelators installed and the normal sludge 
blanket type, only insofar as it affects 
this particular installation; but it may be of 
interest. It is assumed that the’consumption 
of chemical is the same in each case, and that 
the total capacity is between 16 and 18 m.g.d. 

The difficulty about standby arrangement 
can be overcome by building more and smaller 
Accelators, but the capital cost would then 
increase considerably. In these works the 
reduction in capacity in the event of a break- 
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Diagrammatic section and plan of works 


but chose to point out that on this site 
labour is a particularly expensive item, and 
housing has to be provided for all staff. 
Features of interest in the filters are:— 

(1) Pneumatic operation of valves by com- 
pressed air. 

(2) Syphon draw-off of washwater to enable 
relatively high rates of upwash and bed 
expansion. 

(3) The unusual method of providing up- 
wash. Six pumps are used. First, all six 
come into operation in succession at intervals 
of a few seconds. This gives an initial high- 
velocity upwash of about 10 gallons per 
square foot per minute. Then four pumps 
cut out, leaving two running, to give the final 
wash, which is drawn off by the syphons. 
Times of washing are adjustable, so the 
arrangement is extremely flexible. 

(4) Automatic control is effected either by 
head loss on the filter or by a time switch, 
should routine washing be required. 

The normal filtration rate is 80 gallons per 
square foot per hour. This conservative 
rating will be very useful at times, should the 
clarification stage be omitted, and it also 
allows output to be increased to 16 m.g.d. 
when the need arises. 

Provision is made for up to 15 p.p.m. of 
activated carbon to be added to the water 
before filtration, to remove tastes and odours 
which may arise with river-derived supplies. 

Waste washwater is run into two recovery 
tanks in which rotating paddles keep the 
sediment in suspension. It is then pumped 
back into the Accelator inlet at a uniform rate. 


CHLORINATION AND TREATED WATE! 
RESERVOIR 


Three stages of chlorination are provided, 
two of them automatically controlled. *sor- 
mally, two stages would be indispensable, 2nd 
the third stage provides automatic chlorna- 
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TABLE I 
aoe ——_— viii Antenna 
Sludge blanket Accelator 
Subdinn cost gus plant cost | £75,000 (estimated)... ... ... ... at | £66,081 (actual) 
Upward flow... 0. ws. + -..| About 6ft per hour ... | 9ft to 12ft per hour 
Equivalent total head loss . jth! SOE a ik 3 --| ft to 10ft 
Normal retention... -.- -. ... | 14 to 2 hours 1} to 2 hours 
Number of units ... be-iine od Co os 2 
| 16 to 32 points . 


Sludge draw-off_ ... 
Quantity of sludge 


| 
| 
Standby arrangement in event of break| 

down of a unit | 


Operation 


of co 


Construction ... 


Overloading up to 25 per cent enables 
two to three tanks to be taken out 
without affecting the supply 

Many units to balance and operate. Dose 

lant applied collectively. 

Blanket formed 


| Straightforward and quick to build... ... 


SS ARR Cre ety anes Ray to 
4 to 1 percent ... gas pee cee 


Not more than } per cent (manu- 
facturer’s estimate) 

Overloading of up to 50 per cent 
is required to deal with 12 m.g.d. 
only 

Only two units to attend; dose can 
be applied individually. Recir- 
culation can be varied at will. 

_ More stability in operation 

ro * aves and relatively slow to 

us 














tion, or dechlorination by sulphur dioxide, 
of the treated water before it passes through 
the 11 miles of pipeline into the Hull distribu- 
tion system. There is no further chlorination 
at Hull, and a dose of ammonia can be given 
after the second stage.to ensure that a 
“* residual ” can be maintained in the city. 

The treated-water reservoir has a capacity 
of 5 m.g. and is divided into four parts by 
baffle walls. It also provides sufficient storage 
to balance the constant output of the treat- 
ment plant with the large fluctuations expected 
in the rates of pumping to Hull. 

The construction of this reservoir provided 
one unusual problem. It is founded on a 
thin layer of boulder clay, in places only 
about 8ft thick. Below this clay is the 
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Variable-speed pump performance 


chalk containing artesian water. In excava- 
ting for the reservoir, boreholes had to be 
sunk into the chalk and water pumped out to 
reduce the artesian water table. Permanent 
pumps have now been installed in the outlet 
house of the reservoir, so that whenever the 
water level therein falls to a dangerous value, 
these start up automatically to pump water out 
of the chalk and so reduce the artesian pres- 
sure, 

_ Otherwise the construction of the reservoir 
is quite usual, with mass-concrete walls, two 
floor slabs, “ flat” roof slab, and a mass- 
concrete dividing wall. 


PUMPING PLANT 


The water provided by these works is 
pumped directly into the distribution system 
through a long length of pipeline. This 
feature has had the consequence that it has 
led to a complicated pumping system. At 
peak hours of water demand, up to 750,000 
&-p.h. will be required with a total pumping 
head of 205ft. At minimum demand, as little 
as 200,000 g.p.h. will be taken with a pumping 
head of only 120ft. The illustration above 
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shows the characteristic of the pumping main 
with the pump performance curves. 

There is no suitable site for a large service- 
reservoir in Hull which could balance this 
supply, and it is impossible to operate the 
other three pumping stations so as to cut 
down the peak demand to a more economical 
figure. Details of the proposed initial method 
of operating the four stations together are 
illustrated below. 

At first, this station will work at a very 
reasonable load factor, but as demand in- 
creases, the variation in output will steadily 
increase, even though two of the existing 
stations can close down altogether at night. 

To provide the pumping characteristics 
required, five vertical-spindle two-stage mixed- 
flow pumps have been 
installed. Each is 
equipped with a 330 
h.p. variable-speed a.c. 
commutator motor and 
can deliver between 
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4and6m.g.d. Despite 
the wide range of 
duty this combina- 
tion has an efficiency 
ranging from 70 to 76 
per cent. The control 
of this type of motor is by shunt induction 
regulation of rotor circuit voltage, at supply 
frequency. 

The induction regulator voltage can either 
oppose or augment the rotor voltage, thereby 
giving both sub- and hyper-synchronous 
speeds. 

The raw-water pumps, at the intake and the 
treatment works, are axial-flow vertical- 
spindle pumps with slipring motors. 

In general, most other pumps are either of 
the vertical-spindle type or have positive suc- 
tion heads. This has proved necessary 
because of the wide range of suction head on 
most pumps, and the automatic operation of 
a large proportion of them. 

It is obvious that pumping to Hull is the 
largest single item, and that this reaches its 
peak when grid electricity is dearest. To 
reduce this cost, and to provide standby in the 
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case of power failure, a total of over 1000kW 
of diesel generating plant is installed. This 
will be operated mainly during ‘“* on-peak ” 
hours to cut down maximum demand charges 
to those obtaining in “‘ off-peak” hours. To 
assist this, the intake and transfer pumps will 
not be run during peak hours, and the auto- 


TABLE Il—Power Requirements and Generating Plant 
Schedule of basic power requirements (all figures in kilowatts) 




















Description Installed, | Average | Maximum 
| kW use 

Pumping to Hull ni veel 1250 390 1000 
Intake works de. oosl 175 70 165 
Transfer pumps ..._ .. } 165 50 120 
Treatment plant... ..._... 160 35 160 
Diesel and pump auxiliaries 70 25 40 

including workshop equip- 

ment 
Heating and lighting ..._ ...| 175 40 130 
Supply to housing Be | 70 30 70 
General drainage pumps, &c. | 35 5 30 

\ eA ee in ARS 

Totals {| 2100 605 1715 








matic filter-washing plant will be switched off. 
For this reason, the intake pumps, as well as 
all the other large pumps, can be started and 
stopped from the control room in the main 
building. 

For ease of operation the following features 
are provided in the control room :— 

(1) Peak-hour warning light and alarm. 

(2) Total power on busbar meter. 

(3) Total power available meter. 

(4) Total grid power meter. 

(5) Hull mains pressure indicator with 
warning. 

(6) Diesel speed controls. 

(7) Variable-speed pump controls. 

(8) Controls for shutting off many non- 
essential loads. 






SURPLUS TO 
SERVICE RESERVOIR 
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MIDNIGHT 


Supplies to Hull; typical mid-week summer day, consumption 19,250,000 gallons. 


Proposed method of operating the four pumping stations 


The switchgear is specially designed for the 
diesel generating plant to operate in parallel 
with the grid, both being fed to common bus- 
bars. There is two-way feeder protection to 
prevent feed-back into a line fault and to pro- 
tect the station switchgear. An 11kV supply 
is taken from the grid, and two SOOkVA 
transformers are installed, transforming down 
to the station operating voltage of 415. 

The low-voltage switchgear is the air-break 
type of 25MVA rupturing capacity. This is 
arranged in two tiers, and gives an extremely 
compact layout. As a total fault power of 
more than 25MVA is available, a bus section 
switch is provided, and Castell interlock keys 
prevent both transformers being switched on 
to common busbars. This arrangement has 
led to some complication in the auxiliary 
switchgear, and important sections of the 
plant are fed from both sides of the busbars. 
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In general, a three-wire system of distribu- 
tion is used. This has led to some complica- 
tions, but has brought about considerable 
saving in capital cost. 

The author was, however, of the opinion that 
generally it is better to have the four-wire 
system, except where, on stations such as this, 
there are relatively long cable runs to the 
different parts of the works. 

A further saving in capital and running 
costs has been obtained by transforming 
current for the intake works up to 3-3kV 
before transmitting along the 1} miles of cable. 

Voltage regulation and earthing is of course 
provided by the grid supply, but in case the 
diesel generating plant should be operated by 
itself, separate earthing facilities and voltage 
regulators are fitted. 


Mechanical Work Handling 
in a Press Shop 


The use of automatic loading, ejecting and extracting 
devices and inter-press transfer systems in the new press shop 
of Vauxhall Motors, Ltd., Luton, is estimated to give a 
saving of over 150,000 man-hours a year. 
transfer system installed was supplied by Maxam Power, 
Ltd., and is compressed air operated throughout. 
“Iron Hand” fitted to one of the presses can be seen on 


the right. 


HE new press shop of Vauxhall Motors, Ltd., Luton, was 
described in our issue of May 9, 1958, (pages 690-694) and in the 
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GENERATING PLANT 


There are three sizes of diesel generating 
sets, two at 124kVA, two at 340kVA, and 
one at435kVA. Only the latter isa“ blown ” 
engine. The piston speed is only 1208ft 
per minute, and the rating is conservative. 
The average overall efficiency is between 30 
and 34 per cent. 

The question of waste-heat recovery for 
heating the building was carefully investigated 
but found to be impracticable because of 
the intermittent use of the engines. 

The cooling system uses Serck heat-exchan- 
gers situated in the sump from which the 
treated water is pumped to Hull. 

An ample supply of fuel is stored to tide 
over periods when the site is isolated during 
the winter. 


The automatic 


A typical 


course of another visit to the works recently we were shown in 
fuller detail the compressed air operated equipment developed by 
Maxam Power, Ltd., of the Holman Group, Camborne, Cornwall, 
for the mechanised transfer of work between the machines. 
There are some 222 presses on the lines in the shop, and 
130 of these machines range in capacities up to 1500 tons and 
in width from 72in to 156in. These machines are loaded and 
the work transferred between operations by a comprehensive system 
of air operated equipment to reduce manual handling to a 
minimum. The transfer and loading equipment used con- 
sists essentially of systems of valves and air cylinders which are 
remotely controlled and synchronised with the stroke of each press. 


All of the medium and heavy presses of 
up to 1500 tons capacity are fitted with 
automatic jaw design extractors, or “ Iron 
Hands.” These devices extract the pres- 
sings from the dies and place them 
either on inter-press transfer units or con- 
veyors. The air operated equipment cycle 
is controlled by an electro-pneumatic system 
from an assembly of switches actuated by 
a rotating camshaft driven by gearing in 
synchronisation with the eccentric shaft of 
a press. In its sequence of operation an 
extractor mounted at the rear of a press 
moves forward to grasp a pressing in its 
jaws and lift it clear of the die immediately 
the press ram moves up. The arm support- 
ing the jaw is then moved out from the 
press and at the completion of this move- 
ment the jaw opens to release the pressing 
on to a conveyor or turnover machine. 
The arm is then returned to its original 
position ready for the next press cycle. 

Each extractor assembly includes three 
double-acting air cylinders, a solenoid valve 


and two air-controlled valves, two bleed 
reservoirs with restrictor needle valves for 
timing purposes, and two micro-switches. 
One micro-switch is operated by the rotary 
cam switch mounted on the press, and the 
other, mounted on the jaw, determines the 
point when the pressing is released. 

At the beginning of the cycle the arm is 
in the resting position and the jaw is open 
as illustrated. As the press ram moves up on 
completing a pressing the rotary cam oper- 
ates a micro-switch to energise solenoid 
valve A and admit air to jaw cylinder B, 
causing its piston to move forwards. At 
the same time air passes through two sets 
of restrictors and reservoirs to operate valves 
D and £. Fotlowing a short delay (which 
can be varied from 0-7 seconds) air passes 
to the bottom of cylinders F and G. Cylinder 
F raises the jaw and the pressing it holds 
clear of the die while cylinder G moves the 
arm out from the press. During the out- 
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ward stroke of the arm a second micro- 
switch is tripped which de-energises the 
solenoid valve A and allows air to pass to 
the front of jaw cylinder to open the jaw 
and release the pressing at the predetermined 
point. De-energising of solenoid valve 4 
also causes, after a time delay, the cylinders 
F and G to return the arm and jaw to the 
position of rest at a controlled speed. 

Full use is made of mobile, pneumatic- 
ally-operated loading machines and pre- 
bending and turnover equipment, all o! 
which are operated by Maxam air cylinders, 
valves, micro-switches, &c., which are syn- 
chronised with the stroke of individual 
presses though their rotary cam mull 
switch assemblies. Typical of the loading 
machines is the standard portable shuttle 
loader which can be seen in operation 'n 
one of our illustrations. These machines 
are operated by two double-acting ‘' 
cylinders, a solenoid valve, two foc 
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Pneumatically controlled prebending and loading machine used to form sheet steel before it is fed into 
a power press 


actuated valves and an air-operated valve. 
When the solenoid valve is energised by the 
rotary cam switch of the press, air passes to 
a cylinder which lifts the shuttle carriage 
vertically at the commencement of a cycle. 
The shuttle, when lifted to receive a steel 
sheet or pressing, actuates a roller valve 
which causes the second cylinder to move 
the shuttle carriage forwards horizontally 
to the press orifice and load the work on to 
the die. At this point the rotary cam switch 
de-energises the solenoid valve, which causes 
the shuttle raising cylinder to retract and 
lower the shuttle. At the end of this stroke 
the second roller valve is actuated causing 
the shuttle carriage cylinder to retract and 
return the carriage horizontally to its original 
position ready for the next cycle. 

In the production of ** U ”’ section press- 
ings the steel sheet has first to be bent to 
the appropriate shape to prevent cracks 
and draw lines appearing as the result of 
pressing. For this class of work the design 
of pneumatically-operated pre-bending and 
loading machines shown in another of our 
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Air and electrical circuits of an extractor unit 


illustrations has been developed. Steel 
sheets are fed by hand on to the platform 
of this machine and they pass one at a time, 
in synchronism with the press stroke, 
between two sets of lateral roller bars. 
Depending on the shape required and the 
amount of angle or curve to be given to the 
sheet, the bars are positioned and the distance 
the top bars descend is adjusted. At a 
selected point the top roller bar is pressed 
down on to the sheet by air cylinders and it 
forces the sheet between the two lower bars. 
If a flat overlap is required there are provided 
two additional top bars which descend and 


level off the protruding metal each side of 


the bent section. The formed sheet is then 
lifted by air cylinders and a small air cylinder 
controlled clamp grips the metal When the 
press reaches the end of its cycle and the 
dies are apart the clamp and carriage move 
the shaped steel sheet into the press to place 
it in position on the lower die. The loader 
platform is designed to carry three sheets at 
a time and the continuous operation of the 
machine is synchronised with that of the 
press through the main rotary cam micro- 
switch unit. 

On a number of the presses the lower dies 
are fitted with compressed air operated 
ejectors. There is also the problem of 
side-piercing work in 
dies with angled sides 
opposed to the direc- 
tion of thrust of the 
press rams: in this 
application air cylin- 
ders are built into the 
dies at right angles to 
the surfaces to be 
pierced. Punches are 
titted to the pistons of 
these cylinders and 
their operation is con- 
trolled by the main 
rotary cam switch of 
the press. 

By this use of 
basically standard and 
interchangeable 
mechanical handling 
equipment and an 
effective method of 
synchronisation and 
control, there has 
been provided a flex- 
ible and adaptable 
transfer system on 


Part of a standard shuttle loader which carries three steel sheets ; 
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all of the twenty-six press lines in the shop. 
[The Maxam equipment used throughout, 
being largely interchangeable, reduces the 
number of spare components that need to 
be stocked to a minimum, and considerably 
facilitates maintenance and overhaul work 
when necessary. 


Supersonic Airliner Project 


THE Society OF BRITISH AIRCRAFT CONSTRUC- 
TORS made last week the following statement of 
policy. 

The report of the Supersonic Transport Air- 
craft Committee does not examine the economic 
or prestige aspects of a British airliner travelling 
at about Mach 2 in company with a possible 
foreign airliner travelling at Mach 3. It was also 
beyond the scope of the report to examine the 
impact of the project upon Government policy 
of support for the aircraft industry’s work at 
large. 

We have clearly reached the point where it is 
necessary to define specific directions of effort. 
Two main directions may be distinguished. First, 
there is investment in projects at subsonic speeds, 
where each project can be, and should be, judged 
primarily by the prospect it offers for sale of 
aircraft at home and abroad so as to achieve the 
fullest possible production lines and employment. 

Secondly, there is investment in projects which 
go into” supersonic speeds, where the investment, 
judged by economic criteria, is less direct, 
though the indirect elements of research and 
development, and of prestige, are greater. 

We hope that it will be possible to pursue both 
directions of effort. It has to be recognised, 
however, that no aircraft firm could put risk 
capital into the development of supersonic 
airliners on the basis that it must recover costs 
and make a profit through sales to airlines. To 
the best of our knowledge, no American aircraft 
firm is venturing such risks, since the primary 
cost of development is being borne on account 
of military aircraft paid for by their Government. 

On the technical side, nothing but good can 
come from active pursuit of the research and 
development problems associated with the super- 
sonic airliner ; from the manufacturers’ aspect, 
the financial and economic considerations have 
not yet been studied. In our opinion, economic 
and further design studies must be done if the 
various factors are to be properly assessed. 

In the years which lie between the present and 
the time when supersonic transports become 
available it is almost certain that there will be 
further substantial buying by the airlines. Unless 
the British industry can obtain its share of those 
orders, the possibility of obtaining worthwhile 
orders for supersonic transports will be seriously 
prejudiced. We are convinced that a determined 
drive in the subsonic field must be regarded as a 
necessity. 





the sheet 
nearest to the press is fed on to the die by the air-controlled jaw shown 
about to grip the sheet 
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Iron and Steel Institute 


THE ninetieth annual meeting of the [ron and 
Steel Institute was held in London on Wednesday 
and Thursday, Mey 6 and 7. The annual 
report of the council, which was submitted to 
the meeting, showed that at the end of 1958 the 
total membership of the Institute was 5098, the 
highest total in its history. The retiring president, 
Mr. C. R. Wheeler, presented the Institute’s 
annual awards, as follows: Bessemer gold 
medal to Professor Bo Kalling, in recognition of 
his distinguished contributions to the physical 
chemistry of steelmaking ; Sir Robert Hadfield 
medal to Mr. Albert Jackson for his notable 
contributions to metallurgy and metallurgical 
education, including particularly the develop- 
ment of the ** Ajax’’ oxygen process ; Andrew 
Carnegie silver medal to Dr. P. Vasudevan, for 
a paper on “* The Kinetics of Bainite Formation 
in a Plain Carbon Steel,’ and the Williams prize 
to Mr. H. C. Child for a paper on “ Vacuum 
Melting of Steels.” 

Mr. W. Barr was installed as president in 
succession to Mr. Wheeler, and delivéred an 
address, on Wednesday morning, which dealt 
with progress and development in the applica- 
tion of steel plate. Extracts from the address are 
printed on page 766 of this issue. There were 
three sessions on Wednesday and Thursday for 
the discussion of papers, the subjects covered 
being “ Recent Applications of Oxygen to 
Steelmaking,’ ‘The Mechanism of Bainite 
Formation,” and ** Hydrogen in Steel.” 

The Institute’s annual dinner was held at 
Grosvenor House on Wednesday evening, May 6, 
with the president, Mr. W. Barr, in the chair. 
The principal guest was Mr. J. S. Maclay, 
Secretary of State for Scotland, who proposed 
the toast of “ The Iron and Steel Institute and 
Industry.” 


Preservation of Two Contractors’ 
Locomotives 


Tue Industrial Locomotive Society, with the 
co-operation of the County Surveyor of Devon 
County Council, has acquired for preservation 
the steam locomotive ** Pixie.” 

This locomotive (below) was built by 
Kerr Stuart and Co., Ltd., of Stoke-on-Trent, 
in 1922, makers’ number 4260, and is a repre- 
sentative of that firm’s popular “‘ Wren” class. 
It is an 0-4-OST with outside cylinders 6in by 
9in with Ift 8in diameter driving wheels and 
weighs approximately 34 tons, the gauge being 
2ft. “ Pixie’’ was probably supplied new 
to William Muirhead, MaéDonald Wilson 
and Co., Ltd., contractors for the Southend 
arterial road construction, 1922-24. But this 





locomotive had a short life in the direct con- 
tracting industry, as it was in T. W. Ward, Ltd.’s 
yard at Grays by 1927. In 1929 it was sold to 
Devon County Council, Bideford, and was 
probably used on some of the council’s road 
works schemes. At a later date it arrived at 
Devon County Council, Wilminstowe roadstone 
quarry near Tavistock, where it was used until 
1950, when it was replaced by lorried transport 
and where it lay out of use until recently acquired 
for preservation. The locomotive now lies in a 
member’s garden in Hertfordshire, where it has 
been successfully steamed. The accompanying 
photograph shows “ Pixie”’ on the lorry that 
brought it from Tavistock. Restoration and 
maintenance has been carried out by members 
of the Industrial Locomotive Society. 

** Pixie *’ itself has no special historical interest 
but is typical of the period when narrow gauge 
railways were considered essential for public 
works contracts and quarry work. In the early 
thirties, the 2ft (or 60cm) gauge steam locomo- 
tives were fighting their losing battle with the 
petrol locomotive. The arrival of diesel traction 
and, later, earth-moving equipment, has all but 
annihilated them and it was for this reason 
that the Industrial Locomotive Society decided 
to preserve a comparatively modern engine. 

There has also been acquired for preservation 
the steam locomotive “ Triassic.” This loco- 
motive has been acquired through the kind 
co-operation of the Rugby Portland Cement 
Company, Ltd., Rugby : the locomotive is held 
in trust for the Industrial Locomotive Society. 
It now stands in the garden of Mr. J. B. Latham’s 
house at Woking. Technical details of the 
locomotive are: 0-6-OST outside cylindered 7in 
by 10in and gauge 2ft; the locomotive was built 
by Peckett and Sons, Ltd., of Bristol, in 1911. 
makers’ number 1270, for Kaye and Co., Ltd. 
(predecessors of Rugby Portland Cement Com- 
pany), for use in the quarry of the Southam 
Works, south of Coventry. “ Triassic” is one 
of six very similar locomotives built for use at 
this works and was possibly designed specially 
for this purpose. But the general design was 
certainly used in many quarries and plantations, 
both in this country and abroad. Many examples, 
no doubt, still exist but they are gradually being 
replaced by diesel locomotives and road trans- 
port. 


Screw Elevator 


A SMALL screw elevator for handling bulk 
materials at rates up to 3 to 12 tons an hour 
when driven by a 14 h.p. motor, or 4 to 3 tons 
per hour with a ? h.p. motor drive, is now made 
by Russell Constructions, Ltd., Russell House, 


— 


Adam Street, London, W.C.2. In this elevator, 
to be seen in the accompanying illustration, two 
opposed spirals in the feed hopper base feed the 
material into an inclined elevating spiral which 
carries the material up to a height of 5ft 6in. 
An extension can be fitted to increase the dis- 
charge height to 11ft. Drive from the motor is 
transmitted through a torque converter by which 
the speed of delivery can be varied over a large 
range. 

The feed hopper has a capacity of 44 cubic 
feet and, by partitioning it into two compart- 





Small screw elevator with a capacity for up to 3 tons 
per hour, and capable of mixing two different materials 
as they are fed to the elevating screw 


ments, two different materials can be mixed as 
they are delivered by the feed spirals to the 
main elevator. By varying the pitch of these 
feed spirals, materials can be mixed in any 
required proportion. The horizontal feed spirals 
run at a fairly low speed, and the elevating spiral 
at a speed four times greater. 

When it is required to dismantle the machine 
for cleaning, the operation can be carried out in a 
few minutes without the use of any tools. All 
of the bearings are effectively sealed to prevent 
contamination of the materials being handled by 
lubricating oil. 





These two contractors’ locomotives, one, ‘* Pixie,’’ built in 1922, the other, ‘* Triassic,’ in 1911, are now being preserved by the Industrial Locomotive >ociety 














' 








May 15, 1959 





THE ENGINEER 


i 


{ Un hiss " 
a WL METI ui A 





The No. 5 blast-furnace at Margam has a hearth diameter of 31ft. Its iron-making ‘capacity is over 
10,000 tons a week 


Margam No. 5 Blast-Furnace 


Last Friday, the new No. 5 blast-furnace was 
blown in at the Margam works of The Steel 
Company of Wales, Ltd. This furnace, which is 
illustrated herewith, has a hearth diameter of 
31ft and a working volume of 59,365 cubic feet ; 
its iron-making capacity exceeds 10,000 tons a 
week. The furnace is 248ft high and stands 
alongside the No. 4 furnace. The stockyard for 
the latter has been extended to cover both fur- 
naces and now has a capacity of 250,000 tons of 
iron ore. Ore from the wharf and from the 
home ore tipplers reaches the stockyard by 
overhead conveyor and its distribution over the 
stockyard is achieved by means of a stocking- 
out bridge ; a reclaiming bridge lifts the ore 
from stock and deposits it on to a conveyor 
system to be carried to the bunkers. As the 
weekly requirements of foreign ore will be in 
the region of 63,500 tons per week, a fifth trans- 
porter unloader has been installed at Margam 
Wharf. An important point about the new 
furnace is that the layout makes it possible to 
Operate entirely on sinter if this should be 
required in the future. For this purpose a 
conveyor system links the ore preparation plant 
direct with the sinter bunkers at No. 5 blast- 
furnace. 

Air for the new furnace is provided by a 
125,000 cubic feet per minute axial flow turbo- 
blower. To preheat the air there are three 
140ft high stoves each fitted with automatic 
valve change. The stove shells, furnace top, 
gas cleaning plant and mains have been designed 
for possible high top pressure operation. When 
the furnace is tapped, iron is run into 180-ton 
capacity torpedo mixer ladles, each 55ft 6in in 
length. These ladles are fitted with their own 
tipping equipment powered by a 15 h.p. electric 
motor. The slag from the furnace is run straight 
into pits alongside the furnace, from which it is 
loaded by mechanical digging equipment into 
road vehicles for transport to the tips. 

Owing to the nature of the ground on which 
the furnace and ancillary plant stand, it was 
hecessary to drive 181 special piles to support the 
foundations ; these piles, some of which were 
39in in diameter and others 35in, were driven 
to a depth of 70ft to 80ft. For the construction 
of the furnace foundation block, 9680 tons of 
concrete were used, including 1000 tons of 
refractory concrete. The portion of the founda- 
tion block below ground is constructed of sulphur 


resisting Cement to counter any attack by ground 
water which may be contaminated by the nearby 
slag pools. The furnace is carbon-lined to lintel 
level and in the hearth has carbon side walls 
with a refractory centre. It was designed and 
built by Ashmore, Benson, Pease and Co. 


Television in a Steel Works 


THE installation of fifteen closed-circuit tele- 
vision channels has recently been completed by 
Marconi’s Wireless Telegraph Company, Ltd., 
Chelmsford, in the new rolling mill at the Port 
Talbot works of The Steel Company of Wales, Ltd. 
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The increased capacity derived from the new mill 
necessitated additional soaking pits, and conse- 
quently required the transport of ingots from the 
soaking pits to the mill to be speeded up. Under 
the old system, an ingot was taken out of the 
soaking pits by a crane and placed on an ingot 
buggy which carried it to the rolling mill. Now, 
a shuttle car runs on the same track as the ingot 
buggy and operates between the buggy and the 
mill. First, the buggy is positioned opposite 
a pair of soaking pits from which the ingots are 
to be drawn and the shuttle car is brought up to 
it. A red-hot ingot is then placed in the buggy 
by a crane and the operator upends the ingot on 
the buggy by remote control and runs it into the 
shuttle car by means of rollers. A second ingot 
is then placed in the buggy and the process 
repeated; the shuttle car carries these two ingots 
to the mill and returns quickly to the buggy which 
by that time may have been moved to another pir 
of soaking pits. 

The shuttle car and the buggy are electrically 
controlled from a central pulpit and the meeting 
of the two vehicles may occur at any point up to 
a distance of 1000ft from the operator in the 
pulpit; nevertheless, it is, of course, essential for 
the operator to have a clear view of what is hap- 
pening during these operations. As the distance 
is too great for this to be done unaided, it was 
decided that the use of television would best over- 
come the problem. In order to give a clear and 
accurate view showing every detail of the transfer 
of ingots, the viewing cameras must be at right 
angles to the running track and to effect visual 
coverage of the several hundred feet of track over 
which the vehicles may meet, fifteen cameras each 
with special wide angle lenses have been installed. 
Each camera surveys about 45ft of track, so that 
the total coverage is approximately 700ft. The 
cameras are mounted in line with an outside wall 
of the rolling mill, looking inwards and down- 
wards at an angle through apertures at the relevant 
length of track; they are protected from the 
weather by canopies. The camera outputs are 
fed by cables to control racks in a basement of an 
adjacent building and thence to fifteen monitors 
which are installed in the operator’s pulpit as 
shown in the accompanying illustration. In this 
way the operator concerned is presented with a 
composite picture of the whole length of track 
over which the two vehicles can meet. 

The installation posed several problems, not- 
ably those of the small amount of natural light 
available in the area and the high ambient 
temperatures (over 160 deg. Fah.) which at times 
occur. The camera channels are Marconi BD871 
equipments. 





The operator has a composite view of approximately 
of which is about 1000ft away 
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Trunk Dialling at Railway Exchange 


FACILITIES provided in a new private auto- 
matic branch telephone exchange inaugurated 
at the York headquarters of the North Eastern 
Region, British Railways, on May 5, include 
direct dialling over certain long-distance trunk 
circuits. At present this service is available on 
nine York—Leeds trunks, enabling calls to be 
dialled direct between any two extensions on 
these two exchanges, but ultimately, when auto- 
matic exchanges are installed at other points in 
the railway communication system, long- 
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the District Goods Superintendent at Leeds. 

The seven-position manual board is con- 
nected so that trunk demands for a particular 
district are channelled to a particular section of 
the board. This is achieved generally by dial- 
ling a two-digit code for the district required 
and then asking the operator for the number in 
the usual way. Eventually, when the full 
direct-dialling facilities are available, the caller 
will dial the two-digit code and the number ol 
the distant extension, to which he will be con- 
nected without intervention of an operator at 
either exchange. 

The nine trunks to 
Leeds already have direct 
dialling with voice- 
frequency impulses, as 
will be used on other 
trunks when the facilities 
can be extended. Ondial- 
ling the Leeds code, the 
telephone extension is 
connected to a section 
of the rack equipment 
in the York exchange 
where the d.c. impulses 
from the dial are con- 
verted to a voice fre- 
quency by equipment 
comprising main and 
standby valve oscillators. 


The seven-position manual board at York, showing operators using lightweight : : , | 


combined transmitter and receiver headsets of the new G.P.O. standard design 
(See our April 10 issue, page 588) 


distance dialling will be available between all 
important railway centres in the North Eastern 
Region. At the opening ceremony, Mr. T. H. 
Summerson, Chairman of the North Eastern 
Area Board of British Railways, said that sub- 
stantial financial savings were anticipated from 
the gains in time and efficiency which could be 
realised with the new exchange equipment. 
This already gave every department and office 
direct dialling to some 800 extensions, to be 
increased later to 1200, whereas the old exchange, 
which had seen twenty-five years’ service, had 
a maximum of only 540 extensions. 

The exchange equipment has been manufac- 
tured and installed by the Automatic Telephone 
and Electric Company, Ltd., Strowger Works, 
Liverpool, and supplied through Communica- 
tions Systems, Ltd., sales distributor for private 
telephone equipment and a member of the 
A.T.E. group. Mr. C. O. Boyse, Managing 
Director of A.T.E., described the project as 
noteworthy in that it typified the important 
trend towards long-distance dialling in current 
world telephone practice. This exchange was of 
a type which combined in one installation the 
features of an automatic internal telephone 
system with full facilities for outside calls. 
Inward calls were handled by operators in the 
usual way, and this, by ensuring the services of 
an operator for the general public in locating 
persons or information desired, upheld the 
principles of “ the friendly telephone *’ to which 
the G.P.O. was rightly attaching importance. 
Outward calls, including certain long-distance 
ones both within and outside the region, could 
be dialled direct, with important savings in 
time and labour. 

The inaugural call from the exchange was made 
by Mr. T. H. Summerson to Sir Brian Robertson, 
Chairman of the British Transport Commission, 
who was attending a meeting in Brussels. Mr. 
H. A. Short, General Manager, North Eastern 
Region, then made a call by direct dialling to 


This conversion (to 
2380c/s in the present 
instance) is advanta- 
geous for long-distance 
dialling in that pulses can 
be amplified en route if 
necessary and their shap- 
ing can be controlled so 
that the chances of in- 
correct actuation of the 
remote equipment are 
minimised. 

In addition to the voice-frequency dialling 
trunks to Leeds there are twenty-one other 
railway trunks. These all operate on a twelve- 
channel carrier system using channel frequencies 
between 4 kc/s and 120 ke/s. Valve circuits 
are used throughout at present, but an experi- 
mental transistor channel equipment is being 
tested between Newcastle signalbox and the 
signal engineer's office. It is hoped that in the 
future further trunk channels will be available 
by the projected microwave link between York. 
Darlington and Newcastle to which we referred 
in our January 16, 1959, issue, page 111. 

Equipment is also provided at the York 
exchange for selective ringing over ten railway 
omnibus circuits. These are accessible from 
any extension by dialling 60 for connection 
to the manual board, where the operator then 
dials the three-digit number of the required 
outstation. These impulses pass into automatic 
code-sending equipment which determines from 
the first one the form of ringing required, and 
from the last two the code to be sent out. All 
other dialling is effected by standard three- 
stage switching. Provision is made in the 
exchange apparatus for holding an outside call 
while information is sought from another 
extension. This facility is available by pressing 
a button on the telephone instrument. 

The power room at the exchange is equipped 
with two “ Cycloc ”’ transformer-rectifier (selen- 
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jum) units supplied by Harmer and Simmons 
Ltd., in which the charging rate is automatically 
adjusted to the battery condition by static 
transductor and magnetic amplifier circuits 
with feedback. In this room, also, is a distri. 
bution panel with automatic fault alarm facil. 
ities, and adjacent to it is the battery room with 
two SOV, 400Ah batteries by Pritchett and 
Gold and E.P.S. Company, Ltd. 


Kelvin House 


For some months there has been a movement 
towards closer association between the organi- 
sations of the Smiths Group, and in order to 
simplify administration and exchange of infor- 
mation between the companies and combine 
their competitive resources a co-ordinating 
board has been set up. The new board will 
direct the Aviation, Marine and Industrial side 
of the business, and to satisfy the new arrange- 
ments new administrative offices have been 
built at Wembley. Tne new building, Kelvin 
House, occupies a site which at the time of the 
1924 exhibition was a lake and gardens, and 
dominates the approaches to Olympic Way, 
Our illustration shows that the building, which 
is of contemporary design, presents a curved 
glazed fagade of seven storeys. The architects 
were T. P. Bennett and Son, and the building, 
which rises to a height of 85ft and encloses a 
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Kelvin House, Wembley 


floor space of about 50,000 square feet, |s 
carried on 190 bored in-situ piles. Construction 
is in reinforced concrete with brick panel walls 
and floors consisting of prestressed ribs and 
interlocking hollow pot tiles. Tower staircase 
windows run the full height of the East elevation 
with relieving panels of blue vitreous enamel, 
while the pavonazzo marble paved entrance hall 
is flanked by a mosaic colonnade and the first 
floor treatment is a silk screened design on 
plyglass panels. The’ first to sixth floors are 
allocated for office accommodation, while on 
the seventh floor are located the canteen and 
private dining rooms and kitchens. 

Kelvin House was opened on Monday, 
May 4, by Sir David Eccles, the President of the 
Board of Trade, and he was welcomed by Mr. 
G. B. G. Potter, B.Sc., who explained that a 
suburban site had been selected for the new 
offices since it was felt that conditions in the 
centre of London were likely to become even 
more congested. Mr. Potter mentioned the 
complexity of modern industry and the need 
for co-operation between industry and govern- 
ment, and said that it was only compar itively 
recently that the six separate companies aSSO- 


ciated in Kelvin House realised that their 
businesses were complementary and that since 
they had to meet strong competition, part _ 

an 


from overseas, there was much to ga!” 
little to lose by association. 





1S, 
lly 
‘ic 
its 
ri- 
il- 
th 
id 





rhe wide ramifications of the Group’s business 
were illustrated by an exhibition of a selection of 
products which ranged from electronic equip- 
ment, such as precision radar, to gyroscopes and 
manometric instruments, also flight data systems, 
hydrograph instruments, autosonic devices and 
diesel engine protection equipment. 


Drilling and Boring Machine 


A co-ORDINATE drilling and boring machine 
has been developed by Grimston Electric Tools, 
Ltd., Progress Way, Croydon, Surrey, to supple- 
ment the services of a precision jig borer in 
machine shops. The machine, as can be seen in 





Co-ordinate drilling and boring machine with a drill- 
ing capacity of 1}in in mild steel, fitted with a 
32in by 12in compound table 


the photograph we reproduce, has a box base 
with a rigid cylindrical column on which the 
drilling head is vertically adjustable over a 
height of 14in. 

The drilling head, which has a built-in 0-9 h.p. 
motor, has a capacity of Ifin in mild steel. 
Eight spindle speeds from 90 to 1460 r.p.m. are 
available and four power feeds from 0-0035in to 
0:008in per spindle revolution. A depth scale 
and automatic trip with spring return of the 
spindle are incorporated. 

The compound table has a 32in by 1 2in working 
surface and is operated manually over 20in in 
the longitudinal and 12in in the transverse 
directions. The handwheels for the table motions 
are calibrated in 0-O00lin divisions and, in addi- 
tion to built-in rules and trays for gauge blocks, 
dial indicators reading to 0-000Sin are fitted for 
fine table setting purposes. 


Centreless Grinder for Drill Bushes 


A CONTROLLED-CYCLE No. 0 Wickman- 
Scrivener centreless grinding machine has been 
adapted for the automatic grinding of drill 
bushes on the outer diameter and under the 
head by Arthur Scrivener, Ltd., Tyburn Road, 
Birmingham. This machine, illustrated here, 
is fitted with an’ eight-station indexing work 
turret mounted on a slide and actuated by a 
cylinder. 

he bushes are fitted on spindles on the turret 
and at the commencement of the grinding cycle 
the piston moves the turret forwards to position 
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Centreless grinder arranged for automatically grind- 
ing drill bushes to outside diameter and under the head 


a bush between the grinding wheels which are 
open. The wheels are then closed to the pre- 
determined grinding size on diameter and they 
grind under the bush head to the limit set by the 
turret in-feed. The grinding wheels then open 
and the turret induces the next piece into position 
in the throat. Normally the amount of stock 
removed from a bush is 0:003in and the machine 
operates on an eight-second cycle. The makers 
state that, if required, the machine can be 
supplied with automatic work loading equip- 
ment and feed-back size control from an air- 
gauging head to a micro sizer. 


Turret Milling Machines 


WE are informed by Adcock and Shipley, 
Ltd., Ash Street, Leicester, that under an agree- 
ment with Bridgeport Machines Inc., of the 
United’ States, it is now making “ Bridgeport ”’ 
turret milling machines in this country. These 
machines, one of which is illustrated below, are 
of the usual knee and column construction but 
have a turret mounted on the machined face at 
the top of the column. A ram adjustable along 
a slide in the turret base can be fitted with 
power-operated heads at each end, and the 
turret can be swivelled to bring either of the 
heads into the operative position over the 
machine table. 

At one end the ram has a swivel mounting 
fitted with a worm and wheel to provide angular 
adjustment in a vertical plane normally parallel 





Turret milling machine with a milling head at one 
end of the ram and slotting attachment at the other 
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with the table movement. Usually this mounting 
carries a milling head with a | h.p. motor giving 
eight spindle speeds from 62 to 2265 r.p.m. and 
three reversible power feeds. The quill has a 
travel of Sin, and means are provided for rapid 
lever as well as slow handwheel feed. The 
head itself can be adjusted in a vertical plane by 
means of a worm and wheel. 

A mounting at the opposite end of the ram 
can be swivelled in a horizontal plane and can 
be fitted with a variety of attachments for 
shaping, slotting, &c. For profile milling pur- 
poses a mechanical device can be used, or alter- 
natively a hydraulic attachment incorporating 
a stylus mounted on a separate turret and a 
cylinder which moves the knee up and down. 
For co-ordinate drilling and boring two systems 
are available, one using length bars and dial 
indicators and the other optical equipment. 

The machines to be made by Adcock and 
Shipley, Ltd., will have standard 42in by 9in 
tables, with a 30in longitudinal and a 12in cross 
traverse, and a vertical movement of 1|6in. 
Normally the tables are arranged for hand 
operation but power feeds can be incorporated 
if required. 


General Purpose Vacuum Furnace 


A NEW small general purpose vacuum furnace 
with resistance or induction heating is now 
being made under the agreement recently com- 
pleted between The General Electric Company, 
Ltd., and Vacuum Industrial Applications. The 
furnace enables laboratories and small workshops 
to cover with a single unit a wide range of 
vacuum heating processes, including sintering 





Interior of vacuum furnace, showing induction heating 
crucible, mould and charging buckets 


and outgassing. Internal diameter of the work 
chamber is 24in, and it is clad with stainless steel 
to facilitate cleaning and to reduce degassing. 

Externally-operated handling gear is fitted for 
making additions to a melt or for taking tem- 
perature measurements, and for tilting the 
crucible. A window in the top of the chamber 
enables the progress of a melt to be observed. 
Internal handling mechanisms can be viewed 
through a window in the chamber door. Graph- 
ite, tantalum, tungsten or molybdenum can be 
used for the resistance heaters according to the 
particular process and specified vacuum. With 
a refractory crucible, temperatures of 1200-1400 
deg. Cent. can be achieved, while if a graphite 
crucible is used it is possible to obtain tempera- 
tures up to 1800 deg. Cent. 

In the induction heating versions, a lOkW, 
10,000 c/s generator is used which will give 
temperatures in excess of 1700 deg. Cent. in the 
charge for melting. When sintering, the power 
is absorbed in a graphite susceptor where 
temperatures in excess of 2400 deg. Cent. can 
be achieved. 

A two-stage high-speed pumping system is 
used to evacuate the furnace tank. Short pump- 
ing cycles can be used and the furnace will oper- 
ate satisfactorily in spite of the severe outgassing 
which may occur with some processes. Vacua 
of the order of 10-5mm mercury can be obtained. 
An oil vapour pump and a Kinney rotary pump 
are used in series, or the rotary pump alone. 
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Industrial and Labour Notes 


Engineering Production and Orders 


The Board of Trade has published a 
set of statistics concerned with the produc- 
tion, deliveries and orders in hand of the 
mechanical and electrical engineering indus- 
tries. A scheme for the collection of these 
Statistics was initiated by the Board at the 
beginning of last year. The statistics have 
been compiled from returns covering the 
year 1958 and indicating certain aspects of 
the situation in the first two months of the 
present year. 

Taking mechanical and electrical goods 
together, the figures show that for the whole 
of 1958 production was maintained at the 
1957 level. But that was due to recovery in 
the final quarter of the year, following a lag 
in Output over the first nine months. In the 
mechanical engineering sector production 
was less in each quarter of 1958 than in the 
comparable quarter of 1957 and over the 
year as a whole was 3 per cent lower than in 
1957. In electrical engineering, however, 
which has been expanding since 1948 about 
twice as fast as mechanical engineering, there 
was a production increase of 5 per cent last 
year. A substantial part of that increase was, 
of course, accounted for by the expanding 
production of consumer goods following 
purchase tax reduction in last year’s budget, 
and the relaxation of restrictions on credit 
trading later in the year. Provisional esti- 
mates for the first two months of this year 
indicate that production in the mechanical 
engineering and electrical goods industries 
continued above the level of a year earlier, 
by about 4 per cent, though the increase was 
less marked in February. 

The total volume of exports of products 
of these industries increased by 9 per cent in 
1955, by 7 per cent in 1956 and by between 
1 and 2 per cent in 1957. In 1958, there was a 
fall of 4 per cent, but there was evidence of 
recovery in the figures for the final quarter 
of the year. As to the orders in hand, the 
statistics indicate that total order-books 
ceased to grow in 1956 and since September, 
1957, have fallen consistently. If comparison 
is made with figures for some earlier years, it 
seems that the volume of orders held at the 
end of February last was about 10 per cent 
less than at the end of 1954. About that, 
the Board of Trade’s comment is that smaller 
order books usually imply shorter delivery 
and, to that extent, greater competitive 
power in the world markets. Orders on 
hand for the home market began to fall in 
1956, but export orders did not reach their 
peak until early in 1957. Since then, the 
Board of Trade says, home and export orders 
have fallen in about the same proportion 
and the latest figures, those for February, 
provide no evidence of a check to that move- 
ment. 


International Conference on Materials 
Handling 

The Institute of Materials Handling 
held its first international conference at the 
Waldorf Hotel in London last week. Sir 
Edward Beddington-Behrens said in his speech 
at the opening of the conference on Wednes- 
day, May 6, that the materials handling 
industry was primarily aimed at increasing 
productivity. The Institute was formed in 
1952, following the visit of a team to the 
U.S.A. to study American materials handling 
techniques, under the auspices of the Anglo- 
American Council on Productivity. It was a 


professional Institute of individuals, actively 
interested and engaged in one aspect or 
another of materials handling. Ten years 
ago, Sir Edward stated, the U.S.A. was the 
spiritual home of the materials handling 
engineer and the materials handling industry in 
other countries was largely an attempt to copy 
American methods. The problem in Europe 
might not always be adaptation to mass, large- 
scale production, but more often a matter of 
finding practical means of reducing costs in 
medium-sized factories, specialising in quality 
production. There could be no doubt, Sir 
Edward added, that the Institute had had a 
profound effect on the establishment of 
materials handling as a science and the 
conception of the materials handling specialist 
as an engineer in his own right. 

The programme of the three-day con- 
ference, which included film shows and works 
visits, Was arranged in sixteen seminars, in 
order to provide opportunity for discussion 
and argument by the audience. 


Training of Air Line Pilots 


It has been announced that the 
facilities at Hamble Aerodrome of Air 
Service Training, Ltd., have been acquired 
by the nationalised air line corporations to 
form a College of Air Training to provide a 
source of trained pilots such as were for- 
merly available from Royal Air Force 
Short Service engagements. The Board of 
Governors will be nominated by the air line 
corporations and the Ministry of Transport 
and Civil Aviation : the Ministry of Educa- 
tion, other educational interests and indepen- 
dent air line operators will be represented on 
the board. The state will contribute £1000 
to the cost of training each pupil, and it is 
estimated that an operator sponsoring a 
candidate for the two-year course will have 
to provide approximately £3000; this 
excludes tuition fees and living expenses, 
although the college will be residential, but 
it is, we are advised, possible that a grant 
from the local education authorities may be 
available to meet these. The intake for the 
first year will be fifty candidates of about 
eighteen years of age : in the following four 
years a maximum of 110 may be accepted. 


Overtime and the Shorter Week 


The Engineering and Allied Employers’ 
National Federation has rejected a claim for 
the revision of the overtime agreement which 
was put forward by the Confederation of 
Shipbuilding and Engineering Unions. The 
unions had asked that overtime should 
either be eliminated or substantially reduced 
and added the suggestion that one way of 
bringing that about would be to increase 
rates of pay. In their reply, the employers 
asserted that, however short the working 
week might become, some overtime would 
always be necessary. Ultimately, they pointed 
out, it was neither the unions nor the manage- 
ments who decided the extent of overtime ; 
it was determined by customers’ require- 
ments. Employers, therefore, must retain 
the right to decide when overtime working 
was needed. 

Comment on the extent of the working 
week in industry generally is made in the 
latest bulletin of the British Employers’ 
Confederation. There it is emphasised that 
the number of hours worked in a factory, 
mill or yard is not what a collective agree- 


ment lays down as normal working hours. 
It is governed by the demand for the product 
and the nature of the process. The bulletin 
recalls the latest figures which show that, at 
the end of last-October, the average number 
of hours worked by men in manufacturing 
industry was over forty-seven a_ week, 
Throughout practically the whole of manu- 
facturing industry, standard hours are forty- 
four or forty-five a week. With expanding 
demand, the Confederation observes, the 
actual number of hours worked is unlikely 
to fall in the immediate future. New and 
better plant cannot earn its keep by standing 
idle for more hours a week. A reduction in 
the standard working week from forty-four 
to forty hours without loss of pay, the 
bulletin continues, means an increase of 
10 per cent on standard hourly wage rates. 
On top of the 10 per cent would come similar 
increases in Overtime and premium rates. 
The Amalgamated Engineering Union, the 
bulletin adds, has resolved to press both for a 
rise in basic rates and a reduction of standard 
hours to forty a week. The first is expressed 
as an immediate increase of 15 per cent and 
the second, in the Confederation’s view, 
would be equivalent to a wage increase of 
13 per cent. 


Industrial Safety 


_ There was a large attendance, num- 
bering approximately 1000 delegates from all 
branches of industry, at the industrial safety 
conference at Scarborough, last week-end, 
organised by the Royal Society for the 
Prevention of Accidents. The conference 
was opened by Sir George Barnett, a former 
Chief Inspector of Factories, who emphasised 
work now being done in technical schools 
and colleges to improve standards of safety 
training. He spoke also about the steps 
being taken by private industry to ensure 
that the training of operatives was carried 
out with a full understanding of the safety 
requirements of each individual job. 

Among the many papers presented at the 
conference was one by Mr. W. Milton Larke, 
general manager of Stewarts and Lloyds, 
Ltd., who spoke about safety organisation 
in a factory. It was necessary, he said, to 
create and foster the growth of the right 
attitude of mind in every individual who 
made up any human organisation. To do 
that needed not only unremitting effort, but 
also imagination and perception. Many 
processes, Mr. Larke continued, had risks 
associated with them which were inherent, 
but he was nevertheless convinced that, by a 
positive approach to the problem confront- 
ing each industry, much could be done in 
the design of operations and tools to mini- 
mise the risks. Safety organisation in a 
factory and responsibility for accident 
prevention, Mr. Larke continued, rested 
with line management, whether general 
manager or foreman, superintendent or 
charge-hand. There must be no possible 
excuse in the organisation for any of those 
people to be able to say that something o! 
other which ought to have been done was 
not their job. The role of the safety office! 
should be purely advisory. The safety officer 
should be responsible only to the general 
works manager in the case of a_ large 
organisation or to the works manager oF 
managing director in the case of a smal! 
company, so that the normal line of com- 
mand could function in safety as in 2") 
other field. 
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German Industries Fair, Hanover 


No. III—{ Continued from page 745, May 8 ) 


With a hall space totalling 270,000 square metres, and an open area of 140,000 

square metres, the German Industries Fair was held at Hanover during the 

period April 26 to May 5. From small beginnings in 1947, it"has developed into 

the most important technical fair on the European Continent. Although the rate 

of its physical expansion is now levelling off, its commercial importance is still 

increasing, as indicated by the growing foreign participation, which rose from 
14 per cent in 1958 to nearly 17 per cent this year. 


BBC-Krupp ATOMIC POWER GROUP | 

A NOVEL approach to the problem of utilising 

nuclear energy was shown on the stand of 
Fried. Krupp, Essen, where the whole of the 
central domed hall of 600 square metres was 
devoted to various aspects of the high-tempera- 
ture reactor designed by 
the Brown, Boveri et 
Cie/Krupp nuclear work- 
ing group. The reactor, 
of which a one-fifth full- 
scale model was shown 
(Fig. 12), is laid out for 
a thermal output of 
SOMW, equivalent to an 
electrical capacity of 
ISMW. A _ sectional 
view is shown in Fig. 13. 
The graphite-moderated 
core consists of graphite 
spheres containing a mix- 
ture of uranium carbide 
and graphite, the uran- 
lum being 20 per cent 
enriched with U235. In 
addition, a _ certain 
number of spheres con- 
tain thorium for breeding 
U233. Several thou- 
sands of these spheres, 
measuring about 6cm in 
diameter, are employed 
in the core, the reactivity 
of which has a negative 
temperature coefficient. 
Thus the heat output 
will stabilise itself for 
any filling height at a 
definite temperature 
which depends upon the 
quantity of spheres in 
the core and the rate at 
which heat is being ex- 
tracted bby cooling. 
Spheres can be added 
and extracted, and in 


controlled. 


exchanger) in series in a closed circuit 
containing a helium-neon mixture as cool- 
ant. Should the gas circulation fail, the 
core will stabilise itself at a somewhat 
higher temperature, and thus be inherently safe. 
Nevertheless, control?rods are incorporated for 





S \ : ig. 12—One-fifth scale model of B.B.C./Krupp high temperature reactor for a 
ray the —— abe ies of 50MW, or 15MW electrical. A helium-neon mixture is 


circulated through a graphite-moderated core of spherical elements (mainly 


b Cooling is carried out graphite-enclosed uranium carbide) which heats the gas from 200 deg. to 850 
Y Placing the core and deg. Cent. It then passes through the boiler at the top of the reactor vessel 


a steam) generator (heat 


(element on right), generating steam at 75 atmospheres, 505 deg. Cent. 





781 


from the surrounding graphite reflector. 


From the blower at the bottom of the reactor, 
cooling gas enters the core through holes in the 
bottom of the moderator and passes through the 


layer of spheres, where it is heated from 200 deg. 
to 850 deg. Cent. (since the elements remain 


mechanically strong at 2000 deg. Cent., the 


outlet temperature could probably be substan- 
tially increased). The heated gas leaves through 
holes in the graphite lid over the core, and 
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1—Steam pipe lead through. 
2—-Steam generator. 
3—-Cooling gas ducting sheets. 
4—Biological shield. 
5 Inlet for fuel spheres. 
6—Ribs containing safety rod channels. 
7—Core. 
8- puaperins spider. 
9—Outlet for fuel spheres 
10-—-Blower motor 
11—Blower. 
12—Outer steel shell. 
13—-Inner steel shell. 
14—Barrier space. 
1S—Carbon filling. 
16—Reflector. 
17—Carbon block shell. 
18—-Cooling gas by-pass pipes 
19—Thermal shield 
20—Cooling gas ducting sheets 
21—Supports. 
22—Blower shell. 


Fig. 13—Section through B.B.C./Krupp high tem- 
perature reactor 


enters a boiler consisting of a number of water, 
saturated steam, and superheater sections 
formed as horizontal spiral hairpin sections 
(Fig. 12, right). Certain of these boiler sections 
are arranged for direct flow, others for counter- 
flow, and the large number of parallel sections 
ensures that tube failures in one or even several 
sections do not put the plant out of commission. 
A boiler by-pass is provided. The forced- 
circulation boiler is designed for conditions at 
the stop valve of 75 atmospheres and 505 deg. 
Cent. 


use in a complete shut-down. These rods can 
be dropped into vertical channels formed inside 
four graphite ribs which extend into the core 
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Continental Section 


Although it is envisaged that the fission 
products will mostly remain enclosed in the 
spheres—which can be added and extracted for 
further treatment as required—provision has 
been made for complete protection even should 
the system become contaminated. The reactor 
which is to operate with a gas pressure of the 
order of 10 atmospheres is enclosed in a double 
pressure vessel, the hollow walls of which con- 
tain the biological shield (barytes concrete) 
and are maintained at excess pressure to prevent 
leakages to the outside. Further insulating and 
shielding layers are situated between the graphite 
moderator and the inner steel wall of the 
reactor vessel, with return channels for the cooling 
gas. 

The reactor was ordered by the Arbeits- 
gemeinschaft Versuchs-ReaktorG.m.b.H.(AVR), 
Diisseldorf. The AVR is an association of 
municipal electricity undertakings, at present 
eleven, including those of Aachen, Bremen, 
Duisburg, Diisseldorf, Munich, and Wuppertal. 
Most probably, the new reactor will be sited at 
the Nuclear Research Centre near Jiilich. 


BENOTO 


Among the exhibits on the open-air stand of 
Etablissements Benoto, 57, Avenue Kléber, 
Paris (16e), was shown the “ SEGBI 160” power 
shovel (Fig. 14). In this four-wheel hydrau- 
lically driven, 160 h.p. machine, the front and 
shovel section is universally linked with the 
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Fig. 15—Self-erecting jib crane—Schwing 


May 15, 1959 


winding which minimises both the voltage and 
temperature rise. These transformers are built 
up to the largest sizes used for pipe welding. 
Another exhibit was a vertical, double-acting 
oil-less compressor of 135 h.p., with piston rings 
and glands of a special grade of carbon. This 
machine is completely dustproof. 


ELEKTRO SPEZIAL G.M.B.H. 


Five of the measuring instruments introduced 
by Elektro Spezial G.m.b.H., Hamburg |, 
Monckebergstrasse 7, use printed circuits. 
They include a broad band oscillograph for 
3 c/s to 15 Me/s, with built-in signal delay of 
0-34 second. Its great brightness gives good 
images even of steep impulse flanks. A milli- 
voltmeter with a most sensitive range of 0-100uV 
covers a frequency range of 2 c/s to 2 Me/s. 
For the range 1 kc/s to 30 Mc/s a millivoltmeter of 
similar sensitivity has been produced. The first 
of its seven amplifier stages is incorporated in 
the test head to reduce input capacitance and 
damping. A d.c. millivoltmeter enables direct 
voltages to be measured from 10uV to 1000V 
and direct currents from 10-'* to 10-*A. The 
frequency-modulated standard oscillator for 
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proceeds, or else—for heights under the hook 
of up to 50m—the crane can be mounted on 
rails. A personnel or materials lift can be fitted 
inside the mast. (Agent: Greenham Equip- 
ments, Ltd., Clayton Road, Ruislip Road, 
Greenford, Middlesex.) 

The same firm introduced a _ two-cylinder 
hydraulic concrete pump (Fig. 16) for a maxi- 
mum delivery of 35 cubic yards per hour. The 
maximum horizontal and vertical pumping 
distances are, respectively, 1300ft and 165ft. 
Operation is by means of oil pressure from a 
46 g.p.m., 1120 Ib per square inch unit driven 
by a 52 hp. electric motor, or a 60 h.p. internal 
combustion engine. Each working piston of 
74in bore and Sft stroke is actuated by two 
double-acting hydraulic cylinders. By filling 
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Fig. 17—Electronic stroboscope with flashing rate 

adjustable between 5 and 300 per second, and a flash 

duration of 10 microseconds. The phase of the flashes 

can be varied and measured with accuracy—Elektro 
Spezial G.m.b.H. 
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4-5 to 300 Mc/s offers seven modulations, 
and its output voltage of 0-1uV to 1V (or 140dB) 
is adjustable in six stages of 20dB, four stages of 
4dB and continuously from 0-4dB. We illus- 
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Fig. 14—Five-cubic-metre, 160 h.p. power shovel— 
to 


rear and engine section, making for a very small 
turning radius (5-6m overall) and good adap- 
tation to the terrain. The 5 cubic metre bucket 
can lift up to 6 tonnes and discharge at a level 
of approximately 3-3m under the blade, thirty- 
one to thirty-two seconds being required for the 
cycle. The machine weighs about 13-5 tonnes and 
can exert a thrust at the blade of 8 tonnes (hori- 
zontal) to 10 tonnes (shovelling). 


SCHWING 


An improved design of a self-erecting tower 
crane was shown by Friedrich Wilh. Schwing 
G.m.b.H., Wanne-Eickel, Heerstrasse 11-27. 
As will be seen from our illustration, Fig. 15, 
the crane possesses a level-luffing jib anchored to 
the slewing superstructure well to the back of 
the tower centre line. The layout enables 
1-5 tons to be lifted at 20m to 30m radius, 
depending upon the crane model ; on the other 
hand, the load can be brought very close to the 
mast by derricking the jib, so that obstacles can 
be cleared. The crane is self-erecting by adding 
additional telescopic sections at the top of the 
mast. It can either be erected inside the building 
and attached to the structure, in which case the 
mast can climb with the building as construction 


Fig. 16—Two-cylinder hydraulically operated con- 
crete pump—Schwing 
the space behind the pumping piston with water 
light matter is rinsed out, while sand and 
heavier residues are discharged into a settling 
tank. A glass window in this tank allows the 
rate of deposition to be judged. Excess deposits 
indicate wear of the rubber piston sleeves which 
then can be quickly replaced. Hydraulically- 
operated gates connect one pumping cylinder at a 
time to the concrete delivery pipes, while the 
other is being charged from the 14 cubic yard 
hopper. (Agent: Concrete Equipment and 
Metal Products (Westminster), Ltd., Orchard 
House, 14, Great Smith Street, London, S.W.1.) 


M ANNESMANN-MEER 
In the pavilion of Mannesmann-Meer A.G.. 


Monchen-Gladbach, was exhibited a pipe weld- 


ing transformer with air-cooled primary wind- 
ing, and a single copper section in the secondary 


trate a flash stroboscope (Fig. 17) which gives 
10-microsecond flashes with a repetition 
frequency of 5 to 300 times per second, accurate, 
to within +2 per cent for mains voltage fluctua- 
tion up to +10 per cent, and measurable to 
+1 per cent. With fixed synchronisation, the 
phase of the flash can be set to trail 0 deg. to 
345 deg., the accuracy of phase measurement 
being quoted as better than 5 per cent of full- 
scale reading. This novel device will be found 
to be particularly useful for testing such things as 
the periodic opening and closing of electric 
contacts. 


GUTEHOFFNUNGSHUTTE STERKRADE A.G. 


Screw compressors, which Gutehoffnungs- 
hiitte Sterkrade Aktiengesellschaft built origin- 
ally under Swedish licence, are now being 
produced by this company in a standard range 
from about 500 to 27,000 cubic metres per 
hour, with compression ratios of up to four 
and pressure differences per stage of up 0 
8 atmospheres. The largest installations pro- 
duced to date are five three-stage plants for the 
Rourkela steel works, each capable of com- 
pressing to. 15 atmospheres 23,000 cubic metres 
of raw blast-furnace gas per hour. Screw 
compressors are stated to be insensitive to dirt 
deposits, and the fact that the rotors do not 
require lubrication is of importance, e.g. !" 
the food industry. Suitable for pressure ratios 
of up to five, and gas flows of 15,000 to 500,000 
cubic metres per hour, axial flow compressors 
(as illustrated at the top of page 781) also 'rom 
part of the production programme. 
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HARTMANN AND BRAUN 


The “Complex Alternating Current Com- 
pensator,”” shown by Hartmann and Braun A.G., 
Frankfurt/Main, is used in conjunction with a 
null-indicator (such as the exhibited oscillograph) 
for precision current measurements in the range 
0-005A to 20A and voltage measurements of 
0:05V to 500V. In addition, measurements of 
capacity, inductance, phase angle, can readily be 
carried out, as well as measurements on machines, 
such as the resistance of windings, short circuits, 
stray reactance, the accuracy of measuring 
transformers, the properties of magnetic materials, 
The unit is mounted in a portable case. Current 
and voltage ranges can be extended by means of 
shunts and series resistances. 

Wattmeters have been put on the market in 
which the power consumption of the voltage coil 
has been halved. The resulting reduction in 
thermal load has made it possible to build 
smaller recorders, such as a three-movement 
recorder in a housing measuring 288mm _ by 
240mm. In Fig. 18 we illustrate the ““ GLMv” 





Fig. 18—Electro-dynamic voltmeter with light 
pointer—Hartmann and Braun 


electro-dynamic voltmeter with light pointer. 
This “ Class 0-1 ”’ instrument measures with the 
utmost precision r.m.s. low-frequency a.c. as 
well as d.c. voltages up to 720V. The moving 
coils are ribbon-suspended and screened by 
highly-permeable alloy. The double scale is 
270mm long and permits direct readings to the 
limit of accuracy. 

The electronic compensating recorders, “* Poly- 
comp” and “ Linecomp,”’ can now be supplied 
with interchangeable measurement ranges which 
can be plugged in or switched in as required. 
In the C.M.R. system, shown in operation in 
Hanover, a wide variety of physical measure- 
ments, such as occur in industrial processes, can 
be converted into electrical quantities, integrated 
Over a time interval and finally numerically 
recorded by means of an electric typewriter. 
For Schering bridge measurements on high- 
tension equipment, it is no longer necessary to 
maintain the bridge at the high potential with the 
consequent need for remote control. Ancillary 
equipment makes it possible to leave the bridge 
at a low potential and compensate for errors 
arising from stray capacitance. A twin-chamber 
version of the “* Magnos””’ oxygen analyser has 
been produced which uses the well-known 
“magnetic wind’ principle in a differential 
arrangement for flue gas analysis. Alternatively, 
the two cells may be used in series to double the 
accuracy of absolute measurements. 


LEYBOLD 

The firms, E. Leybold’s Nachfolger and 
Leybold - Hochvakuum - Anlagen G.m.b.H., 
Cologne-Bayenthal, Bonner Strasse 504, showed 
4 vacuum gauge covering the two ranges 70 
imm Hg and 1-5 x 10-mm Hg. The “ Thermo- 
tron Hl” is a hot-filament (Pirani) gauge in 
which the heat loss is automatically compen- 
sated, so that the filament is maintained at 
constant temperature, and is thereby protected 
lrom ageing. The heat loss is measured and 
indicates the vacuum. An output voltage of 
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10V can be used for operating a recorder or 
vacustat. There are only two control switches, 
one for the range, the other for three measuring 
positions. 

An ionisation gauge for !0-*mm to 10-*mm Hg 
(readings to 10mm Hg) is equipped with a 
modified Alpert valve and is insensitive to air 
leaks. Zero drift and heater current variations 
are so small that only the latter has to be 
adjusted once, when a new valve is fitted. A 
recorder or vacustat can be connected to the 
10V output. 


AuGusST OPPOLD, OBERKOCHEN 
Dynamically balanced and magnetically crack- 
tested cutters and routers were demonstrated by 
the firm August Oppold, Oberkochen/Wiirttem- 
berg. Fig. 19 shows an example of combination 
cutter, with interchangeable, adjustable blades, 





Fig. 19—Four-bladed cutter head for speeds up to 
12,000 r.p.m. Interchangeable and adjustable tung- 
Sten carbide or high-speed steel cutters can be used 


—August Oppold 


for speeds up to 12,000 r.p.m. Either high-speed 
steel or tungsten carbide cutters can be used ; 
the latter are claimed to have two or three times 
the endurance previously known for carbide, 
owing to a special grinding method. Compared 
with high-speed steel, the endurance is up to 
seventy times greater, depending on the kind of 
wood. 


MARTIN MILLER 


Improved performance, cleaner cutting, and 
reduced power consumption are claimed by 
Martin Miller A.G., Vienna VI, Webgasse 26, 
for its taper section band saws. The (broader) 
front edge can be heat-treated before cutting 
the teeth, eliminating the danger of cracks and 
fracture. Sharpening can still be done with a 
file. The band saws are supplied in widths 
ranging from 12mm to 35mm, with cutting 
widths of 0-6mm to 0-8mm (mean widths of 
blades 0:45mm to 0:-50mm). 


FELDMUHLE SUDPLASTIK UND-KERAMIK 


Further improvements in the quality of its 
sintered aluminium oxide cutting tools was 
shown by Feldmiihle Siidplastik und-Keramik 
G.m.b.H., Plochingen/Neckar ; this firm showed 
the taking of finishing cuts on a cast iron work- 
piece at 260m per minute, a cutting depth of 
0-imm, and a feed of 0-035mm per revolu- 
tion. A finish of 7-5 microns (Perth-O-Meter 
measurement) is stated to be obtained. 


ALBERT FEZER 

For transporting plates and sheets of steel, 
wood, glass, plastic and rubber, &c., Albert 
Fezer Maschinenfabrik G.m.b.H., Esslingen/ 
Neckar-Zell, has developed a lifting tackle 
using suction pads, and incorporating a vacuum 
pump and vacuum container. The latter can 
also be mounted separately. One application 
shown was the packing of television sets into 
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cardboard boxes, the cotton dust cover prevent- 
ing any mark being left by the suction pads on 
the polish. The United Kingdom agent is 
on 326, Finsbury Pavement, London, 
i af B 


A.C.E.C, 


Ateliers de Constructions Electriques de 
Charleroi, Belgium, showed a 100 kg capa- 
city induction melting furnace, together with its 
supply unit ; a vertical rotary frequency changer 
(motor generator set), transforming the three- 
phase, 50 c/s mains current into single-phase 
current at 2000 c/s. The output is 120kW, and 
the whole installation operates automatically. 
Besides a range of small motors from its plant 
at Brussels-Ruysbroek, the company showed 
nuclear equipment, the model of a_ transfer 
machine for automobile components, magnetic 
recorders, and household appliances. The 
“SGX A-2”’ recording spectrometer, shown in 
operation, allows the automatic recording of 
gamma and X radiations by conversion into 








Fig. 20—Pulley for a 987-ton per hour inclined skip 
hoist for opencast ore mine. The 21-ton capacity 
skips move on a 481m long, 40 deg. incline—A.C.E.C. 


electric impulses of varying amplitude, by means 
of a thallium activated crystal of sodium iodide 
where the maximum energy is above 100 keV, and 
by a proportional counter where it is less. Printed 
circuits are widely used in a scaler, precision 
ratemeter and scintillation counter, shown in 
the form of a counting installation for alpha, 
beta and gamma rays. The precision ratemeter 
is stated to have a resolution lower than 1 micro- 
second and linearity better than | per cent 
on all ranges from 5 to 100,000 impulses per 
second at full scale. It does not require zero 
setting or preliminary warming up, and has a 
stability of better than | per cent over several 
days. 

Shown as a working model was a winding 
machine for a 1000ft deep, 1600ft long, skip hoist 
for an opencast ore mine. Each skip weighs 
50 tons fully laden with 21 tons useful load. 
Hourly capacity is stated to be 987 tons of ore. 
Our illustration, Fig. 20, shows the winder pulley 
during works assembly. The machine is con- 
trolled by means of magnetic amplifiers. 


Otto SUHNER G.M.B.H. 


A flexible shaft drive made in two sizes 
(2:5 h.p. and 3-5 h.p.) has been put on the 
market by Otto Suhner G.m.b.H., Sackingen/ 
Baden. Powered by a totally enclosed, externally 
ventilated three-phase squirrel-cage motor, its 
speed is steplessly variable from 1200 to 10,000 
r.p.m. on the intermediate, and 5500 to 40,000 
r.p.m. on the final output shaft. 
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Continental Section 


GeEBR. CANALI 

A selection of band saws from the production 
programme of Gebr. Canali, Speyer/Rhine, 
included the machine illustrated in Fig. 21. Its 
cutting height is hydraulically adjusted, using 
as pistons the frame columns, which move inside 
the column stands. In the left stand is incor- 
porated the pump unit, in the stand on the right 
the control mechanism, which provides an auto- 
matic offset of the blade but can be cut out 
for reversing the carriage during the cutting 


Fig. 21—Heavy horizontal band saw with hydraulic adjustment and feed, 
equipped with programme control—Gebr. Canali 


stroke. The feed is hydraulic and infinitely 
variable. The machine shown has a width 
between columns of 6ft 63in, and uses feeds of 
3ft to 100ft per minute and linear saw speeds of 
approximately 90ft to 110ft per second. Power 
consumption is about 80 h.p. to 100 h.p., and the 
standard cutting length 19ft 8in. Tension of the 
saw blade is maintained by means of a lever 
and sliding weight. 


DEMAG Zt G G.M.B.H. 

On the main Demag stand, the Company’s 
subsidiary, Demag Zug G.m.b.H., Wetter/Ruhr, 
showed a single-girder travelling crane now in 
series production, which has a capacity of 
3 tons with a span of 7m, and can be supplied 
for span up to 12m and 5 tons capacity. The 
crab runs suspended from the lower flange of 
the girder and is electrically driven and con- 
trolled from a pendant push-button panel. 
Travelling speed of the crane is up to 20m per 
minute, of the crab 18m per minute, and the 
hoist speed is 7m per minute. 

Another travelling crane, also with a capacity 
of 3 tons, can be used with the crab suspended 
from a twin-girder traversing bridge or the 
crab can be run on to an overhead track of 
corresponding gauge. The arrangement was 
demonstrated at the fair with the crane con- 
trolled either from the cab which forms part 
of the crab, or by wireless from the ground. It 
is possible to turn the hoist through +90 deg. 
about a vertical axis which is of assistance when 
handling long loads or where the load must be 
accurately set down on a base, as in assembly 
work. Two lifting speeds, |-2m and 9-5m per 
minute are provided, also two travelling speeds 
for the crane and crab, viz. 8m and 33m per 
minute. The crane bridge and track rails are 
made from wear-resisting special profiles, and 
interlocks are fitted to prevent derailments. 


G.E.C. 

Progress in the design of silicon rectifiers was 
exemplified at the stand of The General Electric 
Company, Ltd., Magnet House, Kingsway, 
London, W.C.2, by a very compact installation 
designed to handle 2700A at 75V. The twenty- 
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four rectifier diodes were water cooled, together 
with the busbars, and protected individually 
by fuses, as well as against water failure, exces- 
sive rise in water temperature, diode failure, and 
failure of the auxiliary current supply. 


E.M.1. 


The closed circuit television equipment Mark 
VI, which was exhibited on the stand of E.M.1. 
Electronics, Ltd., Hayes, Middlesex, has remote- 
controlled camera movement in both the hori- 
zontal and vertical di- 
rections, as well as focus 
and lens selection. A 
wide-band oscilloscope, 
the “WMIl6,” has a 
range of band widths 


from direct current to 40 Mc/s, a sensitivity 
of 50mV per centimetre, and a sweep delay 
of 1 microsecond to 150 milliseconds. The 
“* model 6” industrial stroboscope has an ultra- 
high intensity Xenon discharge tube and a rate 
of up to 60,000 flashes per minute. 


ZAHNRADFABRIK FRIEDRICHSHAFEN 
Our illustration (Fig. 23) shows an eight-step 
gear transmission which is combined with an 
SSW driving motor into a compact power unit 
for use in machine tool drives. The gearbox 
contains three planetary stages with two electro- 





Fig. 23—Machine tool drive with flange motor and 

eight-step planetary gearbox, operated by electro- 

magnetic disc Se Friedrichs- 
en 


magnetic disc couplings in each. One of the 
couplings acts as a stationary brake. Gear- 
changing is accomplished during operation of 
the machine tool by combining in various ways 
three couplings at a time. In addition, there is 
a braked and a freewheel position, in both of 
which the motor continues to run. 


RHEINSTAHL HANOMAG A.G. 


A comprehensive and varied programme of 
tractors and earth-moving equipment was exhi- 
bited by Rheinstahl Hanomag A.G., Hanover- 






May 15, 199 







Linden. Considerations of space prevent mvre 
than brief reference to the main developments. 
which included the “ K65 °° track-laying tractor, 
with various bulldozer and grader attachments, 
and as front loaders and combined front and 
overhead loaders. The “K90” tractor was 
shown equipped with side derrick crane, with a 
boom up to 18m long. In Fig. 22 we show the 
‘“* B70AF ”” wheeled front loader, powered by a 
70 h.p. two-cylinder, two-stroke diesel and 
equipped with torque converter, four-speed 
gearbox, hydraulic clutch and “ZF” power 
steering. The four-wheel drive goes through 
planetary reduction gears in the hubs. The 
shovel holds 0:8 to 1 cubic metre. Thanks to a 
top speed of 40km per hour, the vehicle can be 
used on the autobahn. 





Fig. 22—0-8—1 cubic metre, 70 h.p. all-wheel hydraulic front loader. The 
wheel hubs are fitted with planetary reduction gears—Hanomag 


DEUTSCHE WAGGON-UND MASCHINENFABRIKEN 


For testing materials and equipment under 
varying temperatures and relative moisture, 
Deutsche Waggon-und Maschinenfabriken 
G.m.b.H., Berlin-Borsigwalde, Eichborndamm 
129-139, showed two laboratory cabinets of 
250 litres and 500 litres useful capacity, which 
allow temperatures to be adjusted between 

70 deg. and +100 deg. Cent. Relative 
humidity is stated to be adjustable over the 
temperature range +10 deg. to +80 deg. Cent., 
the highest value being about 15 per cent, the 
lowest depending upon the temperature and 
reading about 25 per cent at 20 deg. Cent. The 
tests are programme-controlled. In addition 
to built-in recording and indicating equipment, 
lead-through connections are provided for 
additional measuring points. The internal 
lining is of sea-water resisting aluminium alloy 
and is welded. 


ScuHiess-DEFRIES HEBEZEUG-UND 
KRANBAU G.m.b.H. 


On the stand of Schiess-Defries Hebezeug-und 
Kranbau G.m.b.H., Diisseldorf-Oberkassel, was 
shown a hand-operated winch for lifting, haul- 
ing and erection. In this design the pawl and 
ratchet are replaced by a non-reversible brake 
crank as the main brake, in conformity with the 
latest German safety regulation. The winch is 
made entirely of steel, without protruding brake 
levers. An auxiliary, pedal-operated brake on 
the drum serves to lower the hook if not under 
load. A three-tooth safety pawl meshing with 
the drum gearwheel is provided for extra safety 
It is disengaged during normal working. Al! 
winches of this range are furnished with change 
gear for two speeds, with the crank turning in 
the same sense for either speed. The com- 
pletely enclosed crank brake cannot be tam 
pered with. It operates without backlas 
whether a single crank or two cranks are being 
used. At full load the effort at each crank 
only 1S kg to 25 kg. 


(To be continued) 
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American Nuclear Engineering 
Conference 


No. I 


The fifth Nuclear Engineering and Science Conference was held at the Public 
Auditorium in Cleveland, Ohio, from April 5 to 10, in conjunction with the 1959 
* Atomfair ” exhibition. The conference was organised under the sponsorship of 
the Engineers Joint Council in co-operation with twenty-seven American and 
Canadian engineering institutions. The exhibition was sponsored by the Atomic 
Industrial Forum and presented a comprehensive picture of the current state 
of development in the application of atomic energy in American industry. 


ear 1959 has been described as a crucial 
—- ia the atomic industry in the United 
States. It is a year when some important 
decisions must be made, both by Government 
and industry, and some decisive actions taken 
in order to realise the yet vastly undeveloped 
benefits that are certain to be derived from the 
atom. The 1959 Nuclear Engineering Confer- 
ence provided an excellent forum for the exchange 
of the knowledge, information and ideas on 
which decisions should be based. The number 
of papers submitted for presentation at the 
conference, the great number and calibre of 
industrial concerns participating in the exhibition 
of products and services, and the large attend- 
ance by individual scientists and engineers, 
reflect the interest and hope for an early develop- 
ment of benefits in the atomic field. If anything 
was different from past meetings, it was the 
attitude of those participating. The initial 
enthusiasm has been replaced by a judicious 
optimism brought about by constant reminders 
of costs, and as yet unrealised profits. The 
peril in this is the tendency to be indecisive, to 
remain standing still, and to fail to venture 
beyond what are often unrealistic self-imposed 
limits, in areas ranging from technical capa- 
bilities to markets for products and services. — 
During the period of almost five years since 
the passage of the U.S. Atomic Energy Act of 
1954, the private American atomic energy 
industry has developed rapidly. Federal con- 
tracts are an important factor for many private 
companies in the industry—a situation not 
unique to atomic energy—but there has been a 
steady growth of a foreign market for power 
and research reactors, and domestic plans for 
research, testing and power reactors are impres- 
sive. Power reactors are being designed and 
built for the electric utilities ; materials and 
components for all kinds of reactors are being 
provided by private concerns ; some services 
are being supplied ; and research and develop- 
ment activities in these fields are growing. Three 
parts of the atomic energy industry, established 
in the early days of the Federal programme, 
have continued their growth during recent 
years. They are the companies which produce 
and market radiation detection and measure- 
ment instruments ; . those which process and 
market isotopes and isotope devices ; and the 
miners and millers of uranium ores. — The 
industry as a whole obviously still is in_ its 
infancy, but estimates are that, during 1959, 
private outlays for civilian power reactors, for 
example, were about a third of the national total. 


PROGRESS IN POWER REACTORS 


During 1958, six civilian nuclear power 
Stations were being built in the United States, 
in addition to the power plant for the N.S. 
“ Savannah ” and two power reactors for export. 
Two additional contracts were signed for the 
co-operative industry-Government development 
of power reactors ; six reactors now are under 
contract in this joint programme. Three other 
Proposed co-operative contract arrangements 
for reactors were being negotiated and one other 
had been proposed. Two other nuclear power 
Stations were under construction and one other 
being designed, wholly financed by private firms. 
Work continued at both Government and private 
facilities to advance the technology of various 
nuclear reactor systems. Six Federal and one 


private experimental reactors were operating 
or being built at the end of the year. The 
steadily increasing scope of the programme is 
indicated by the accompanying chart (Fig. 1) 
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The Shippingport Atomic Power Station; 
which was built as a part of the U.S. Atomic 
Energy Commission’s experimental programme, 
went critical in December, 1957, and was 
dedicated in May, 1958, as the first large-scale 
(60,000 ekW) nuclear power generating station 
in the United States. During 1958 the Shipping- 
port plant completed two full power tests, each 
of 1000 hours duration. These runs provided 
valuable data on core life, primary coolant 
chemistry, and primary plant radicactivity 
levels. On November 22, 1958, a routine inspec- 
tion of the moisture separator on the main 
turbine revealed a failure of the first stage 
separator. The separator is a part of the turbo- 
generator unit and is used to remove moisture 
from the steam as it passes from the high-pressure 
section to the low-pressure section of the turbine. 
Its failure was in no way connected with the 
nuclear plant. As of December 31, 1958, the 
plant had delivered a total of 156,500,000 net 
kWh of electricity to the Duquesne grid. 

Further development of large-scale pressurised 
water systems is being undertaken in the privately 


Civilian Power Reactor C. hronology 





| | | 


































Pressurised light water : ek W (Net) | | | 
Shippingport Atomic Power Station ..._... | 60,000 | | ALA TITIT TTT TTT TTT 
Yankee Atomic Electric Company ae 110,000 | | CF FIPEF areeeves 
Consolidated Edison thorium reactor... ... 255,000 | | CPP PPLocccceccce 
eee ae om - ee ithintniataiendll i cf J 
Boiling water : } | | j | 
Boiling reactor experiment No. | : None EE etna 7 } 
Boiling reactor iments Nos. 2-4 : 2,000 ° a 
Experimental boiling water reactor 4,500 | FPF eeeeeeeeeceee 
Vallecitos boiling water reactor ... 5,000 * Feces 
Dresden Nuclear Power Station ; 180,000 eI Titi tt) 
Northern States Power Company... . 62.000 | i | veer 
Rural Co-operative Power Association | 22,000 | 22 
Humboldt Bay project... ... ... 50,000 | rs 
Organic cooled : } | | } 
Organic moderated reactor experiment | None | } eee IIIT TT TTititttT) 
City of Piqua... ... ae ee | 10,500 | | Design to start 1959 
Sodium cooled : | | 
Sodium reactor experiment ‘ 6,000 | SHAME PCCCECEEEOOOONOOESERS + 
Hallam Nuclear Power Facility ... | 75,000 | ” 
Chugach Electric Association, Inc. ... 10,000 | j } Design to start 1960 
aL cM . igllapipatice-iaarlinclotae REE a Se! BES ee nl nae gestae inecnennn-nee 
} | | | 
Fast breeder : ——— Mark I & Il Cores ---——.—___ Mark III Core —— 
Experimental breeder reactor No. 1* . Neg ll. 
Experimental breeder reactor No. 2 . | 16,500 | | | APT ewegeceeeee 
Enrico Fermi Atomic Power Plant 90.000 | | [Pawocenseqndsnesesseee 
Fluid fuel : | } 
Homogeneous reactor experiment No. |! | Neg ll iaheetiicnadammaataned J 
Homogeneous reactor experiment No. 2 Neg. (ATTIC CCC OOOO OC tel 8806s E> 
Gas cooled : j | 
Gas-cooled power reactor -| 26,000 | | > 
g | 
rect age onl Coast } Nuclear Power Groups ...| $8,000 | Design to start 1960 
Heavy water : | 
Plutonium recycle test reactor ‘ None | \"eerrere ay 4 
Heavy water components test reactor... . None | | o 
Carolinas-Virginia Nuclear Power Assoc., Inc 16.950 j | | | +> 
ee hy ed | | 


* EBR-I, Mark I core—Design, 1-48 ; Construction, 11-49 ; Operation, 8-51. 


¢ HRE-1, Design 9-50, Construction 10-50, 


waee. Design 
eeeeee Construction 


1952 1953 1954 1955 1956 1957 1958 


| Study, design and fabrication of Mark IIT Core. 
Neg. == Negligible. 


eum Operation 


euuem§ Shutdown 


Fig. 1—Chronology of current American civilian atomic power reactor projects 


which shows the chronology of development of 
reactor projects already undertaken. 


PRESSURISED WATER REACTORS 


In the pressurised water reactor concept, 
fission heat is removed from the reactor core by 
water pressurised at about 2000lb per square 
inch to keep it from boiling. Steam is gener- 
ated in a neat exchanger through which the 
pressurised water passes. Experience has 
demonstrated that this reactor is quite stable 
and can adjust to large and sudden changes in 
pewer load. Its operation does not result in 
unmanageable radioactivity problems. The 
primary disadvantages of the system are its low 
plant heat rate due to the saturation steam 
pressure and the temperature drop through the 
primary loop heat exchanger, the necessity for 
an intermediate heat exchanger, the heavy 
shielding required over the primary coolant loop 
equipment, and the high cost of the reactor 
pressure vessel and primary loop components. 
Much of the existing technology regarding 
pressurised water reactors stems from the 
development of the propulsion plant for the 
submarine U.S.S. “ Nautilus.” 


financed plant of the Consolidated Edison 
Company at Indian Point near Buchanan, 
New York, and the plant being built by the 
Yankee Atomic Electric Company at Rowe, 
Massachusetts. The Yankee power station 
was the first one to be contracted for under the 
Commission’s Power Demonstration Reactor 
Programme of industry-government co-opera- 
tion. The core of the Consolidated Edison 
reactor is being built by Babcock and Wilcox 
and will contain highly enriched uranium mixed 
with thorium. Operation will transmute some 
of the thorium into fissionable uranium 233 
which will then supplement the original fuel 
loading. Obtaining supplementary energy from 
an oil-fired superheater, the plant will have a total 
capacity of 255,000 net ekW. Construction 
began late in January, 1958 (Fig. 2) and com- 
pletion is.scheduled for 1960. The Yankee 
power station (Fig. 3) is designed to have an 
initial capacity of 110,000 net ekW. It will 
employ slightly enriched uranium fuel elements 
clad with stainless steel. The Westinghouse 
Electric Corporation is responsible for design 
and developmental work and Stone and 
Webster Engineering Corporation for construction. 
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Fig. 2—Current construction progress 
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at the Indian Point atomic power 
station of the Consolidated Edison Company near New York 


steam which flows direct- 
ly to a turbine. This 
system makes possible a 
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Fig. 4—Sectional elevation of primary reactor system of 110eMW Yankee 


atomic power station 


Construction was about 12 per cent complete 
at the end of 1958. 

The water-filled reactor pressure vessel will 
be about 9ft in diameter and 30ft high. Its 
steel walls will be over 8in thick. Inside the 
vessel will be three stainless steel drums which 
act as thermal shields. Outside the pressure 
vessel wall is additional radiation shielding 
consisting of a water-filled thermal shield tank 
and approximately 8ft of concrete wall (Fig. 4). 
The core consists of four similar quadrants, 
each containing nineteen fuel assemblies. These 
assemblies will be made up of over 20,000 
stainless steel tubes. The 8ft-long pencil-sized 
tubes are arranged vertically. Each one is filled 
with about 150 pellets of slightly enriched 
uranium oxide. Some twenty-four control rods 
will be arranged to move up or down inside the 
pattern of tube assemblies to control the neutron 
reaction in the core. 

In December, the A.E.C. signed a contract 
with the Stone and Webster Engineering Cor- 
poration who in collaboration with Combustion 
Engineering, Incorporated, will carry out an 
engineering study to develop the design which 
would lead to the most economical nuclear 
power station using a pressurised water reactor. 
The company was selected from among twenty- 
six which made proposals in response to an 
invitation issued by the Commission on Sep- 
tember 15, 1958. 


BOILING WATER REACTORS 


In a direct cycle boiling water reactor, water 
boils in the reactor core, forming saturated 











relatively simple design 

MISSILE. AND : 
Biolocica, With advantages in per- 
SHIELD formance and low costs. 
For most boiling water 
reactors no intermediate 
STEAM heat exchanger is used 
to transfer heat from 
MAIN the coolant to another 
}— COOLANT medium, and in such a 
direct cycle system, 
MAIN the temperature at the 
Sie turbine throttle is essen- 
tially the same as the 
reactor outlet tempera- 
ture. Initially, designers 
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JOINT ~y 
thought that boiling 
might introduce insta- 

\ PLATE bilities into the reactor 
SEAL | operations which would 


limit the power and im- 
pair the safety of boiling 
water reactors. These 
problems have failed to 
materialise in  experi- 
ments conducted by the 
Argonne National 
Laboratory in the four 
Boiling Reactor Experiments (BORAX 1-4) 
and the Experimental Boiling Water Reactor 
(EBWR), and by The General Electric Company 
in the Vallecitos Boiling Water Reactor. It is 
believed that larger boiling water reactor plants 
will operate similarly but this has not yet been 
demonstrated. 

BORAX-I was constructed in 1953 to demon- 
strate the feasibility of boiling water reactors. 


Fig. 3—Current construction progress at the Rowe atomic power station of the 
Yankee Atomic Electric Company in Massachusetts 


The facility was deliberately destroyed in July, 
1954, to determine its inherent safety under 
extreme conditions. BORAX-2 was constructed 
late in 1954 for further tests, new core com- 
binations were tried using varying enrichments 
of uranium 235 in the metal fuel plates, and 
the power level was 6t{MW. BORAX-3, oper- 
ated in 1955, was designed for 15tMW and 
with a 2000ekW turbo-generator to investigate 
the use of boiling water reactors for generating 
electric power. BORAX-4, the most recent of 
this series, operated from December, 1956, until 
it was shut down in June, 1958. This reactor 
was designed for 20tMW and was used princi- 
pally to test high thermal capacity fuel elements 
made from mixed oxides of uranium and thorium. 
These elements have the advantage over metallic 
elements that they do not become distorted 
under intense radiation, and, in the event of a 
failure of protective cladding, are much less 
reactive with water. BORAX-4 was operated 
satisfactorily with several experimental defective 
fuel elements in the core. All the BORAX 
facilities were operated at the National Reactor 
Testing Station under the direction of the 
Argonne National Laboratory. 

A new 30,000tMW version of the BORAX 
facility, BORAX-S5, is planned to investigate the 
practicability of using nuclear power to super- 
heat reactor-produced steam. It would make 
reactor tests of the best fuel element design for 
a full-scale boiling and superheating core. Such 
a core might then be built and BORAX-5 
operated as a demonstration reactor to investi- 
gate the potential advantages of nuclear super- 
heat in lowering power generation costs. Based 
on the results of the earlier BORAX experi- 
ments, the Argonne National Laboratory placed 
in operation late in 1956 at Lemont, Illinois, 
the Experimental Boiling Water Reactor 


} 
- 





Fig. 5—20tMW Experimental Boiling Water Reactor at the Argonne National Laboratory in Lemont, Illinois 
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Fig. 6—SeMW Vellecitos boiling water reactor of the 


(EBWR) (Fig. 5). The EBWR was designed 
for 20t\MW. It has been operated stably at 
61:7tMW without change in the number of 
fuel elements. The large increase in power was 
possible because natural circulation of water 
in the core proved much greater than believed 
possible, and because, contrary to expectation, 
the reactor operated stably despite the increased 
amount of steam in the reactor core caused by 
high power operation. As of November 30, 
1958, the EBWR had produced more than 
27,000,000k Wh of electrical power from its turbo- 
generator rated at 5000ekW. The firm of Sargent 
and Lundy has now been awarded a contract to 
design the equipment required for converting 
the EBWR to a 100tMW plant, and Argonne 
engineers are designing a modified core. Other 
changes will include the installation of new 
heat exchangers and the construction of heat 
removal equipment and a new cooling tower. 
No additional electrical generating capacity 
will be provided, but the additional heat will 
provide steam for the laboratory’s central 
heating system. 

At about the time that the experimental 
boiling water reactor design was completed, 
The General Electric Company independently 
designed its Vallecitos Boiling Water Reactor 
(VBWR) based partially on BORAX experience 
(Fig. 6). This reactor, which went into opera- 
tion in 1957 near Pleasanton, California, 
develops some 5000ekW which is fed into the 
Pacific Gas and Electric Company grid. Test 
results have indicated that the power level of 
this reactor also can be substantially increased 
without instability. The VBWR is currently 
operating to provide engineering data on fuels 
and concepts in support of the 180,000ekW 
reactor which General Electric has designed for 
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the Commonwealth Edison Company near 


’—Current construction progress at the Dresden atomic power station of 
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General Electric Company at Pleasanton, California 


the Commonwealth Edison Company of Chicago, 
Illinois. The Commonwealth plant is known 
as the Dresden Nuclear Power Station and is 
under construction some 40 miles south-west 
of Chicago near Joliet and was 60 per cent 
complete at the end of the year. 

The Dresden Station (Fig. 7) will have a dual- 
cycle boiling water reactor. The steam-water 
mixture produced in the reactor core will flow 
from the reactor vessel to a primary steam drum 
essentially at reactor pressure of 1000Ib per 
square inch. Steam then flows to the turbine 
through the primary steam lines while the water 
is fed to secondary steam generators, where 
additional energy is removed to produce steam 
at a 500lb per square inch pressure. This 
secondary steam flows to a lower stage of the 
turbine. 

General Electric. also has completed prelimi- 
nary design for the Pacific Gas and Electric 
Company of a 50,000ekW natural circulation, 
uranium oxide-fuelled boiling water reactor and 
associated equipment to be built at Humboldt 
Bay, California. This plant is scheduled 
for operation in 1962 and is expected to 
establish the limits of performance for natural 
circulation, high power density, boiling water 
reactors. 

Under the Commission’s Power Demonstra- 
tion Reactor Programme, a 22,000ekW boiling 
water plant is being designed by A.C.F. Indus- 
tries, Incorporated, for the Rural Co-operative 
Power Association, at Elk River, Minnesota. 
The plant will use a_light-water-moderated, 
urania-thoria-fuelled reactor in series with a 
fossil-fuelled superheater. It will employ an 
indirect cycle, i.e. it will use an intermediate heat 
exchanger and reactor steam will not go directly 
to the turbine. It will provide comparison with 
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boiling water reactors using a direct cycle and 
with those using only urania fuels. 


ORGANIC COOLED REACTORS 


The organic reactor concept involves the use 
of organic fluids for cooling and possibly for 
moderating, reflecting and shielding nuclear 
reactors. One major advantage of organic- 
cooled reactors is that they can produce fairly 
high steam temperatures at relatively low reactor 
pressures. Organic material does not cause 
corrosion problems and does not become highly 
radioactive in the reactor. These factors may 
contribute to a reduction in capital costs. A 
major disadvantage is the relatively low heat 
transfer properties of the organic material and 
the low specific power of such reactors. The 
tendency of organic coolants to decompose and 
polymerise under irradiation is also an economic 
disadvantage. 

The Organic Moderated Reactor Experiment 
(OMRE) at the National Reactor Testing 
Station in Idaho was built by Atomics Inter- 
national, a division of North American Aviation, 
Incorporated, and achieved full power in Feb- 
ruary, 1958 (Fig. 8). This reactor utilises 
terphenyl as both moderator and coolant and is 
designed to produce 5MW to 15MW of heat. 
During 1958 the OMRE was operated with 
increasing concentrations of radiation-poly- 
merised organic material in the coolant system. 
It was found that the heat transfer properties of 
the coolant remained essentially constant until 
the concentration of the polymerised organic 
approached 40 per cent, when a significant drop 
occurred. Two fuel elements of the type to be 
used in the Piqua power reactor were irradiated 
in the OMRE in 1958. Both elements failed. 
These failures apparently were due to some 
plugging and consequent overheating resulting 
from the trapping of particulate impurities from 
the coolant in the small coolant flow passages of 
the test elements. It is believed that the removal 
of particulate matter from the coolant will 
enable this kind of element to operate satisfac- 
torily. The reactor was shut down in October 
and also in November for the separate removal 
of the two test elements. 

The City of Piqua, Ohio, in response to the 
Commission’s second general invitation under the 
Power Demonstration Reactor Programme, pro- 
posed a 10,500 net ekW organic cooled and 
moderated reactor to supply steam for use in its 
municipal power station. This proposal was 
accepted as a basis for contract negotiations in 
September, 1956. The Commission has nego- 
tiated a contract with the City of Piqua for the 
operation of the reactor but, with the concurrence 
of the city government, has withheld its final 
execution, pending review of safety aspects by 
the Advisory Committee on Reactor Safeguards. 
Contract negotiations with Atomics Inter- 
national for the design and construction of the 
reactor are in progress. 

(To be continued ) 





Fig. 8—15tMW Organic Moderated Reactor Experiment of Atomics International 
at the National Reactor Testing Station in Idaho 
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May 15, 195. 


Personal and Business 


Appointments 


FOLLAND AIRCRAFT, Ltd., has announced that 
Air Marshal Sir Richard Atcherley has joined the 
board of the company as sales director. 

Mr. Lestig OLORENSHAW, a member of the 
executive board of the Taylor Woodrow Group, has 
been appointed a member of the parent board of 
Taylor Woodrow, Ltd. 


Square D, Ltd., has announced the appointment 
of Mr. C. R. Robinson as branch manager of its 
newly-opened field office at 91, Pilgrim Street, 
Newcastle upon Tyne (telephone Newcastle 25810). 


Mr. R. GAvIN OrR has been appointed managing 
director of T. C. Jones and Co., Ltd., in succession 
to Mr. I. Levin, M.LC.E., M.1.Mech.E., who is 
approaching retiring age. Mr. Levin remains a 
director of the company. 


Mr. Maurice Kerry WinG of C.A.V., Ltd., has 
taken up an appointment as project engineer for the 
company in Canada. He will operate from the 
parent company’s office, Joseph Lucas (Canada), Ltd., 
11, Davies Avenue, Toronto, 8. 


SHARPLES CENTRIFUGES, Ltd., has announced the 
appointment of Mr. Robert D. Fisher as manager 
of the newly-formed oil projects division. Mr. 
Edward C. C. Harvey has been appointed senior 
project engineer responsible for the company’s 
activities in south-east England. 

Bruce PEEBLES AND Co., Ltd., announces that 
Mr. W. M. Clark has been appointed manager, 
Glasgow office, in succession to Mr. J. H. P. de 
Villiers, and Mr. L. B. Torond has been appointed 
manager, London office, in succession to Mr. N. L. 
Jones. Mr. de Villiers and Mr. Jones have been 
appointed divisional directors of the company. 


Mr. C. T. M. BAGNALL, publicity manager of the 
English Electric Company, Ltd., has been elected 
chairman of the publicity and exhibitions com- 
mittee of the British Electrical and Allied Manufac- 
turers’ Association (Incorporated) for the 1959-60 
session. Mr. G. M. C. Peacock, manager of the 
publicity department of Babcock and Wilcox, Ltd., 
has been elected vice-chairman. 


THe BririshH CHEMICAL PLANT MANUFACTURERS 
ASSOCIATION states that the retiring chairman, 
Mr. H. W. Fender, the vice-chairman and managing 
director of Prodorite, Ltd., was elected for a further 
year and that the following were elected to the 
Council : Messrs. P. D. Doulton, E. S. Franklin, 
N. C. Fraser, Dr. R. Lessing, Messrs. R. C. Odams, 
B. N. Reavell, R. W. Rutherford, P. W. Seligman 
and R. F. Stewart. 


ASQUITH MACHINE TOOL CORPORATION, Ltd., has 
announced appointments to the boards of Kitchen 
and Wade, Ltd., and Ormerod Shapers, Ltd. The 
board of Kitchen and Wade, Ltd., now consists of 
Mr. Robert W. Asquith, chairman; Mr. W. A. 
Hannaby, managing director; Mr. G. W. Wright, 
Mr. J. Blakiston, Mr. J. D. H. Horobin, Mr, F, 
Spenser and Mr. M. E. Wood. Ormerod Shapers, 
Ltd., now becomes a direct subsidiary of Asquith 
Machine Tool Corporation, Ltd., and its directorate 
consists of Mr. Robert W. Asquith, chairman, 
Mr. E. Stott, managing director, Mr. J. D. H. 
Horobin, Mr. W. A. Hannaby, and Mr. F. Spenser. 


THe Monp Nicket Company, Ltd., announces 
that with effect from June 1, Dr. G. L. J. Bailey has 
been appointed superintendent of the development 
and research department laboratory, Birmingham. 
Dr. W. Betteridge has been appointed superintendent 
of the platinum metals research laboratory of the 
development and research department, and Dr. W. 
Steven, superintendent of the development and 
research department laboratory, Birmingham, is 
being transferred to the development and research 
division of the International Nickel Company Inc., 
New York, as director of research. He has also 
been elected as assistant vice-president of that 


company. 


Business Announcements 


UppEHOLM, Ltd., states that the address of its 
head office is now Crown Works, Northwood Street, 
Birmingham, 3 (telephone Central 8971). 


MECHANICAL ENGINEERING RESEARCH LABORATORY, 
East Kilbride, Glasgow, states that its name has 
been changed to National Engineering Laboratory. 

G. MAUNSELL AND PARTNERS states that their 
address is now Greener House, 66, Haymarket, 
Westminster, London, S.W.1. (telephone Whitehall 
4025). 


Mr. H. D. Crorts, chief designer, has retired 
from the Willesden works of the Lancashire Dynamo 
and Crypto, Ltd., after completing forty-nine years’ 
service with the company. 

TECHNOGRAPH PRINTED Circuits, Ltd. and 
TECHNOGRAPH ELECTRONIC Propucts, Ltd., are 
occupying new office accommodation at Eros House, 
29-31, Regent Street, London, S.W.1 (telephone 
Regent 5273/5). 


RANSOME AND MARLES BEARING ComPANy, Ltd., 
Newark-on-Trent, has opened a new brauch office 
at 42, London Road, Southampton (telephone 
Southampton 28871). Mr. G. D. Ball has been 
appointed manager of this new branch. 


THE REED Paper Group or Companies, Aylesford 
site, near Maidstone, Kent, states that from June 9, 
its telephone number will be Maidstone 7-7777. 
This will replace” the following numbers: Maid- 
stone 7157, 7233, 7242, 7273, 7281, 7361, 7383, 
7417, 7424, 7461 and 7481. 


COMMERCIAL ROAD Venic es, Ltd., Ardee Road, 
Dundalk, Co. Lough, one of the [.E.C. Group of 
Companies, is now manufacturing A.E.C, passenger 
and goods vehicle chassis. The company has also 
taken over the sales and service of all A.E.C. vehicles 
formerly undertaken by A.C.V. Sales, Ltd. 


H. W. KEARNS AND Co., Ltd., is now represented 
in Canada by B.S.A. Tools, Ltd., 228, Norseman 
Street, Toronto, 18, Ontario (telephone Belmont 
3-1209). The company’s representative for the 
provinces of British Columbia and the Yukon 
remains, B.C. Equipment Company, Ltd., B.C. 
Equipment Building, 551, Howe Street, Vancouver, 1. 


G.W.B, Furnaces, Ltd., P.O. Box No. 4, Dibdale 
Works, Dudley, Worcs., states that agreements have 
now been concluded for co-operative manufacture 
and sale, in Great Britain and most of the Common- 
wealth countries, of the whole range of melting plant 
designed by Demag-Elektrometallurgie, G.m.b.H., 
Duisberg, Germany, and by the Lectromelt Furnace 
a McGraw-Edison Company, Pittsburgh, 
U.S.A. 


THe ASSOCIATION OF BRITISH CHEMICAL MANU- 
FACTURERS announces that the Directors of the 
Austrian, Belgian, British, Dutch, French, German, 
Italian, Swedish and Swiss Chemical Manufacturers 
Associations have decided, that in view of the prob- 
lems facing the chemical industries in their respective 
countries, to set up a Centre Europeen des Federa- 
tions de I’Industrie Chemique. The secretarial 
services have been entrusted to the Swiss Association 
in Zurich. 


Contracts 


RUSTON AND Hornssy, Ltd., has received a 
contract worth approximately £300,000 from the 
Air Ministry for the supply of Paxman Mark 
12YHX 410kW diesel generating sets. The electrical 
generators of these sets are driven by vee-form 
580 b.h.p. diesels built by Rustons’ associate com- 
pany, Davey, Paxman and Co., Ltd. 


Birwetco, Ltd., and its subsidiary, Brown Fin- 
tube (Great Britain), Ltd., have received an order 
valued at £300,000 for the supply of six Petro-Chem 
Iso-Flow furnaces and tank heaters at the Rio 
Duque de Caxias refinery, Brazil, for Petroleo 
Brasileiro, S.A. The main contractor for the refinery 
is the Foster-Wheeler Corporation, in conjunction 
with Foster-Wheeler, Ltd., London. 


JOHN HOWARD AND Co., Ltd., has been awarded 
by the Staffordshire Potteries Water Board the 
contract for heightening the embankment of Tittes- 
worth reservoir. The work involves heightening the 
existing dam from S50ft to 100ft, and the construction 
of outlet works and two road diversions. The 
contract is due to be completed by April, 1962, and 
its value is in the region of £750,000. The consulting 
engineers are Messrs. Binnie, Deacon and Gourley. 


Davy AND UNITED ENGINEERING Company, Ltd., 
has received an order from Steel, Peech and Tozer, 
branch of the United Steel Companies, Ltd., for a 
new cold strip mill for the Brinsworth plant. Fed 
by the Brinsworth hot strip mill (THE ENGIneer, 
December 19, 1958), the new cold reduction mill, a 
10}in and 26in by 22in four-stand tandem, will be 
capable of rolling mild steel and high carbon strip 
from 4in to 18in wide at speeds up to 2100ft per 
minute. It will be supplied complete with a full 
range of auxiliary equipment capable of the mechani- 
cal handling of coils of strip eventually weighing over 
5 tons each. The mill will be equipped with auto- 
matic gauge control. 


CENTRES ON INJECTION MOULDING MACHINES. 
To ensure interchangeability of moulds between 
injection moulding machines made by different manu- 
facturers, without hindering design development or 
individual needs, a specification has been drawn up 
by the British Plastics Federation for mould fixing 
centres on injection moulding machines. This 
specification is published by the British Plastics 
Federation and obtainable from its offices, 47~48, 
Piccadilly, London, W.1, price 3s., post free. 


METAL CONDITIONER FOR PAINT.—A new “Pitan ”’ 
metal conditioner which is suitable for use on non- 
ferrous and ferrous metals has been introduced by 
Allweather Paints, Ltd., 36, Great Queen Street, 
London, W.C.2. It is stated to be so formulated that 
it bonds into and becomes an integral part of the 
metal and forms an adhesive film and not a cohesive 
film like paint. The conditioner has a high solvent 
resistance and is suitable as a primer for most types 
of paint, synthetic finishes, stove enamels, &c. It is 
supplied as a single solution and can be safely left in 
open pots for a reasonable time without solidifying 
or even “ skinning.” 

INERT GAS GENERATOR.—A new design of inert 
gas generator which is being developed by the dryer 
and gas plant division of Birlec, Ltd., Erdington, 
Birmingham, is designed to supply the large volume 
of inert gas, which is often required to purge fuel 
tanks, gas holders, and pipe systems before they are 
opened to the atmosphere for cleaning and mainten- 
ance work. This inert gas generator will have a 
capacity of 200,000 cubic feet per hour. In it air 
mixed with propane is ignited within a_ sealed 
cylinder and the inert gases generated by the com- 
bustion are collected and employed for purging. 
Development work is at present being directed to the 
introduction of optimum burner sizes for use ina 
range of generators. 

PHOTOMULTIPLIER TUBES.—Eight new ~ photo- 
multiplier tubes for scintillation counting and 
industrial applications are being introduced by 
Mullard, Ltd., Mullard House, Torrington Place, 
London, W.C.1. They comprise one 15-stage, five 
11-stage and two 10-stage tubes. All have maximum 
spectral response in the blue/violet region (4000A to 
4200A), and two are fitted with quartz windows to 
allow adequate response to ultra-violet radiation. 
The tubes are designed for end-on viewing and have 
caesium-antimony photocathodes of from 20mm to 
ll1lmm in useful diameter, with optically flat and 
parallel surfaces. Besides their uses in scintillation 
counting, the tubes have applications in photometry, 
pyrometry, and many kinds of industrial counting, 
control and measurement processes. 

CHEAPER RADIOTELEPHONE CALLS TO SHIPS.— 
From May | the charge for a direct telephone call 
in the long-range radiotelephone service between the 
United Kingdom and ships at sea, over about 1000 
miles from Britain, has been reduced from £3 12s. Od. 
to £3 Os. Od. This hds put long-distance ship-to- 
shore telephone call charging on a similar basis to 
that for most countries outside Europe. The G.P.O. 
operates its long-distance ship-shore radiotelephony 
service through stations at Rugby and Criggion. 
Charges for telephoning ships participating in the 
service vary according to which of two zones the 
ship is in when the call is made. The first zone 
reaches out to mid-Atlantic and also includes the 
Mediterranean; the second covers the remaining 
seas of the world. It is to cheapen calls to this latter 
zone that the reduction has been made. 


ALUMINIUM AND METHANE.—The film “ Aluminium, 
for Sub-Zero Methane” which has been produced 
for the Aluminium Development Association, recalls 
the arrival of the first cargo of liquid methane in this 
country and the essential part played by aluminium 
in the success of the experiment. Research carried 
out by member companies of the association and by 
Lloyd’s Register of Shipping indicated the suitability 
of certain alloys for operation at the low temperature 
associated with liquid methane. These researches 
resulted in the fitting of five 400-ton capacity alumi- 
nium alloy tanks in the “* Methane Pioneer,’’ which 
the film shows arriving off Canvey Island. The main 
part of the film is concerned with the construction of 
two 1000-ton capacity aluminium storage tanks, 
one built by the A.P.V. Company, Ltd., and the 
other by Whessoe, Ltd., and the two 2000ft aluminium 
alloy pipelines running from the jetty to the tanks 
Stages in the construction are shown in the film 
which illustrates the site welding operations using (/< 
inert gas metal arc system and the 100 per cen! 
inspection of all joints. The 16mm colour film has « 
running time of seventeen-and-a-half minutes and ‘s 
available on loan from the Aluminium Developme"! 
Association, 33, Grosvenor Street, London, W.1. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tlon;; the second date, at the end 4 the abridgment, is the date 
of publication of the complete ion. Copies of specifica- 
tions may be obtained at the Patent Office Sales Branch, 15, 
Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each. 


INTERNAL COMBUSTION ENGINES 


811,454. February 7, 1956.—Liquip-Coo.ep INTER- 
NAL COMBUSTION ENGINES, Minneapolis-Moline 
Company, 130, Ninth Avenue South, Hopkins, 
State of Minnesota, United States of America. 
( Inventor : William Eugene Swenson.) 

This invention concerns an engine cooling system 
in which there are combined the actions of the radia- 
tor, pump and fan in a single rotary element, which so 
circulates the coolant that its weight may be utilised 
for a flywheel effect. Referring to the drawing, the 
cooling and flywheel mechanism is driven by the 
shaft from the engine. It consists of a rotating 
element including a rotor A which carries a series of 
hollow fan blades B around its outer periphery. 
The back plate of the rotor has a hub by which it is 
secured to the shaft. The blades are curved inwards 
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and forwards so that they will scoop air from the 
centre of the rotor and expel it outwards as the fan 
rotates. Coolant from the engine is taken in through 
the bore C and centrifugally pumped outward through 
the tubes D into the manifold E from which coolant 
enters the chambers in the fan blades. The coolant 
flows through the chambers to the outlet openings 
near the periphery and into the chamber F. As the 
body of coolant spins with the fan, stationary tubes 
G scoop up liquid and return it through the sleeve H 
and bore J to the engine, setting up a continuous 
circulation through the entire system. No separate 
pump is required for circulation, the centrifugal 
effect being more than sufficient for the purpose. 
As the liquid is driven through the fan blades it 
passes over and around the baffles which ensure 
efficient heat exchanging relation with the air being 
blown past the outside; thus the blades serve the dual 
functions of a fan and radiator. Since the blade 
chambers are constantly filled with coolant as it 
circulates through the system the weight of this 
liquid adds a flywheel effect and the combination fan 
and radiator thus serves the third function of a fly- 
Wheel for the engine. The invention also embraces a 
new method of engine cooling, including the centri- 
fugal pumping of the liquid coolant through the 
chambered fan blades, by bringing the coolant from 
the engine to the axis of rotation so that it may be 
driven centrifugally outwards through the fan blades. 
The cooled liquid is in this case collected by stationary 
scoops for return to the engine.—April 8, 1959. 


TELECOMMUNICATIONS 


811,040. June 3, 1957.—SparK GAP MICROWAVE 
GENERATORS, Marconi’s Wireless Telegraph 
Company, Ltd., Marconi House, Strand, Lon- 
fon, W.C.2. (Unventors: Jean Sumpton and 
Stanley Charles Snook.) 4 

'his invention has for its object to provide simple 
and economical generators whereby microwaves of 
the order of a few millimetres in wavelength can be 
genersted by means of a spark gap. In the simplest 
way of carrying out the invention one of the electrodes 
iS fixed and the other is vibratorily reciprocated by 
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means such as a loudspeaker movement or buzzer 
movement, Neither the frequency nor the amplitude 
of variation of the spark gap length is critical. The 
invention is illustrated in the drawing where A is a 
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waveguide of rectangular form having small holes in 
its Opposite broad faces. Two tungsten electrodes 
B and C, of which the electrode C is fixed, project 
through these holes into the guide. Electrode B is 
vibrated in the direction of its length by a vibratory 
motor represented by the block D. The motor may 
take any of a variety of forms depending upon the 
frequency of vibration. For example, if the fre- 
quency of vibration is 50 c/s the motor may be a 
simple buzzer movement. If a higher frequency of 
vibration is required, for example, 500 c/s, the motor 
may be a loudspeaker movement having a vibratory 
diaphragm to which the electrode B is attached. A 
high voltage, for example, 5kV, is applied at terminals 
E across the spark gap between the two electrodes. 
The amplitude of vibration is chosen at a value such 
that twice per cycle of vibration the length of the 
spark gap is of the fairly critical value (having 
regard to the high voltage applied) required to pro- 
duce microwaves of the frequency required. The 
microwave frequency produced by a spark gap, is, 
of course, a function of its length and of the voltage 
across it, Because the length of the spark gap is 
varied in oscillatory fashion, corrosion and wear of 
the electrodes are not of major adverse effect and the 
main defect of known spark gap microwave sources, 
namely that they require extremely critical adjust- 
ment, is avoided.— March 25, 1959. 


811,095. October 18, 1957.—STABILISED TRANSISTOR 
OsciLLaTtors, Standard Telephones and Cables, 
Ltd., Connaught House, 63, Aldwych, London, 
W.C.2. (Jnventor : lan Barry Vaughan Frost.) 

In some carrier current communication systems 
transistors are tending to replace valves chiefly 
because the power consumption is so much less. 

The characteristics of transistors are liable to vary 

rather widely with changes in the supply voltage and 

temperature and the object of the invention, therefore, 
is to provide a transistor oscillator circuit with 
improved stabilising means. Referring to the draw- 
ing, a feedback path between the collector circuit and 
the emitter circuit of the transistor A is formed by an 

additional secondary winding B of the transformer C 

having one terminal connected to ground and the 

other to the emitter electrode through a block 
thermistor D, an adjustable capacitor E, a piezo- 
electric crystal F and an adjustable resistor G. The 
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frequency of oscillation is determined by the piezo- 
electric crystal F which acts as a series-resonant 
device effectively connecting the collector and 
emitter electrodes of the transistor. Thermistor H 
and resistor J form a combination which can be 
made to maintain the voltage across the transformer 
K substantially constant, assuming that the mean 
temperature of the thermistor remains constant. If, 
however, the mean temperature of the thermistor 
changes due, for example, to a change in the room 
temperature, the voltage across transformer K will be 
stabilised at a different value. To overcome this, 
the block thermistor D is provided and should be 
mounted close to thermistor H so that both are 
subjected to the same external temperature. The 
block thermistor consists of a relatively large body 
of thermistor material whose temperature is deter- 
mined by the temperature of the space in which it is 
enclosed, and is not affected appreciably by the 
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currents which pass through it. Then if, for example, 
the external temperature rises, thermistor H will tend 
to stabilise the output voltage at a lower value. 
However, the resistance of the block thermistor D 
will fall, and this will increase the feedback, which 
tends to raise the output voltage, so compensating 
for the tendency for the thermistor H to stabilise the 
output voltage at a lower value.—April 2, 1959. 


811,179. March 22, 1957.—TuNinG INDICATOR 
Circurr, Marconi’s Wireless Telegraph Com- 
pany, Ltd., Marconi House, Strand, London, 
W.C.2. (Inventor: William Townsend East- 
wood.) 

This invention relates to tuning indicator circuit 
arrangements suitable for use in radio receivers and 
other tunable high frequency equipment, and is 
intended to avoid the drawback of existing circuits 
in which either the discrimination is poor above a 
certain signal strength, or no indication is given 
below a certain threshold. The diagram shows the 
invention applied to a radio receiver of the heterodyne 
type. Output from the intermediate frequency 
portion A of the equipment is fed in parallel through 
condensers to two rectifiers shown as constituted by 
diodes B and C, one of which—the diode B—is a 
so-called “ delayed”’ rectifier delayed by a pre- 
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determined and, if desired, variable bias applied by a 
bias source D. Resistances E F constitute the 
load resistances of the two diodes, The anode of the 
diode B provides automatic gain control bias in the 
receiver in the usual way. The arrangement shown 
provides a means responsive to signal strength level 
for producing a first control signal, and means 
responsive to signal strength level exceeding a pre- 
determined level for producing a second control 
signal. It will be seen that the resistive network fed 
from the anodes of the diodes constitutes a simple 
resistive summation network combining the control 
signals to produce a resultant which operates the 
indicator G which is shown, for simplicity, as a 
meter but would, of course, be a valve voltmeter 
circuit arrangement.—April 2, 1959. 


MACHINE TOOLS 


810,997. May 29, 1957.—IN-Feep oF MACHINE 
Toot Carriaces, Aktiengesellschaft Fritz 
Studer, Maschinenfabrik, Glockenthal-Thun, 
Switzerland. 

This invention relates to mechanism for providing 
an in-feed movement without backlash of a machine 
tool carriage and for obtaining accurate in-feed end 
positions of the carriage without backlash and at 
constant pressures. One form of the invention, 
applied to a precision grinder, is shown, by way of 
example, in the accompanying drawing. The in-feed 
of the carriage A towards the workpiece B is produced 
by a cam C on a drive shaft mounted in the bed. It 
will readily be apparent that, when the cam is rotated 
the push rod D gradually extends a toggle lever, the 
carriage being fed in to the left against the action of 
the spring E. The force of the spring E, which is less 
than that of the spring F at one end of the toggle 
linkage, precludes any play in the links or in the 
thread of the stroke setting pin G, which is adjusted 
by a worm H. In the preset in-feed end position the 
pin G bears against the abutment J, and any further 
movement of the push rod so actuates the lever 
mechanism that the pin K is urged back against the 
load of the spring F. The maximum thrust applied 
by the pin G to the abutment J at the end of each 
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ia-feed is a constant determined by the pressure of 
the spring F, and since the spring E is not relieved of 
load this end position is free from backlash.— March 
25, 1959. 
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ELECTRICAL ENGINEERING 


$11,142. July 22, 1955.—ELectric SWITCHGEAR 
WITH TRIPPING MEANS, The English Electric 
Company, Ltd., Queens House, 28, Kingsway, 
London, W.C.2. ( Inventor : John Molyneux.) 
On certain classes of electric switchgear such as 
switchgear for mining applications, it is necessary to 
provide sensitive earth leakage protection capable of 
tripping the circuit breaker when as little as 5 per 
cent of normal line current passes to earth. Accord- 
ing to the invention, an earth leakage trip device for 
an electric circuit breaker comprises an earth leakage 
sensing coil, a magnetic member responsive to current 
in said coil, and a weight arranged to fall from a 
raised position on to a mechanical tripping element 
of said circuit breaker, this weight being normally 
held in its raised position by a “ ball latch ” arranged 
within the weight and operable by an upward move- 
ment of the magnetic member. In the drawing, a 
circuit breaker trip bar (not shown) is operable for 
tripping the circuit breaker by the right-hand end of a 
transfer lever A being moved upwards. The left- 
hand end of the lever is operable by a weight B 










harasses 
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No. 811,142 


which is arranged so as to be capable of falling upon 
it. The weight is arranged to slide on a vertical tube 
C and is retained in the elevated position shown in the 
drawing by a pair of steel balls D, located in radial 
holes in the wall of the tube C, which project to a 
small extent beyond the outer surface of the tube 
into a chamber E in the lower end of the weight B. 
Arranged within the tube C is a plunger F having a 
reduced central portion G connected to an upper end 
portion by a chamfer. When the end portion is 
adjacent the radial bores in the tube wall, the balls D 
are maintained projecting slightly from the outer 
face of the tube C. The tube is an extension of the 
pole piece H of a tripping solenoid J which has an 
operating coil K supplied with energy by earth 
leakage sensing means. The plunger F has an 
extension L which projects through the pole piece 
and is engaged, when the coil K is energised, by a 
solenoid plunger M. After the weight B has fallen, 
it is reset by movement of a resetting lever N which 
bears against the lower end of the weight and raises 
it a little beyond the position shown in the drawing. 
The plunger F is then able to fall, pushing the balls D 
out into the chamber E so that the weight is held in 
its uppermost position.—April 2, 1959. 


Launches and Trial Trips 


Queba, oil tanker ; built by Scotts Shipbuilding 
and Engineering Company, Ltd., for the British India 
Steam Navigation Company, Ltd.; length between 
perpendiculars 534ft, breadth moulded 7ift 8in, 
depth moulded 39ft 6in, deadweight 19,045 tons, 
draught 30ft 2in ; twenty-seven cargo oil tanks, 
two cargo pump rooms ; two 550kW turbine-driven 
alternators, one 200kW diesel-driven emergency 
alternator ; one set of double reduction geared 
turbines, 8000 s.h.p. Trial, March. 

PooLta, cargo ship ; built by Henry Robb, Ltd. 
for the Union Steam Ship Company of New Zealand, 
Ltd. ; length between perpendiculars 250ft, breadth 
moulded 43ft, depth moulded to upper deck 17ft 6in, 
deadweight 2180 tons on 16ft lzin mean draught, 
trial speed 11 knots; three holds, bale capacity 
109,000 cubic feet; ten 5-ton derricks, electric 
deck machinery ; three 135kW diesel-driven gener- 
ators; Clark-Sulzer, Mark TD48, five-cylinder, 
two-stroke diesel engine, 1500 b.h.p. at 225 rp.m. 
Launch, March 10. 
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Presto, oil tanker ; built by Verolme Shipyard 
Heusden N.V. for A/B Turret O/Y, Finland ; length 
between perpendiculars 538ft, breadth 71ft 10in, 
depth 39ft 44in, deadweight 19,900 tons ; twenty- 
seven oil cargo tanks; trial speed 15:2 knots ; 
Verolme-M.A.N. diesel engine, 7500 b.h.p. Trial, 
March 5. 


SAN Gaspar, oil tanker ; built by Cammell Laird 
and Co. (Shipbuilders and Engineers), Ltd., for the 
Eagle Tanker Company, Ltd.; length between 
perpendiculars 635ft, breadth moulded 84ft 3in, 
depth moulded 46ft 3in, summer draught 34ft 4in, 
deadweight 32,000 tons; thirty cargo oil tanks, 
one main pump room ; two 550kW, 450V, 60 cs 
turbo-alternators, one 200kW diesel-driven alter- 
nator ; one set of double reduction geared turbines, 
14,500 s.h.p.; two Babcock and Wilcox boilers 
supply steam at 600 Ib per square inch superheated 
to 850 deg. Fah. Launch, March 10. 


Miss CHANDRIS, cargo liner; built by William 
Doxford and Sons (Shipbuilders), Ltd., for Evmyrania 
Navegacion S.A.; length between perpendiculars 
470ft, breadth moulded 67ft, depth moulded to 
upper deck 40ft 8in, deadweight 14,550 tons, speed 
154 knots ; five holds and a deep tank, one 50-ton, 
six 10-ton and six 5-ton derricks, steam winches ; 
Doxford opposed piston oil engine, six cylinders, 
700mm diameter by 2320mm combined stroke. 
Launch, March 1]. 


BRITISH Destiny, oil tanker ; built at the Wallsend 
yard of Swan, Hunter and Wigham Richardson, 
Ltd., for B.P. Tanker Company, Ltd.; length between 
perpendiculars 665ft, breadth moulded 95ft, depth 
moulded 5Ift, deadweight 42,000 tons on 38ft 8in 
draught, service speed 16 knots; eleven centre 
tanks port and starboard and eleven wing tanks 
port and starboard, one main cargo pump room, 
three 1000 tons per hour turbo-driven centrifugal 
two-stage pumps and three vertical stripping pumps ; 
two 750kW turbine-driven alternators and one 200kW 
diesel-driven alternator ; one set of double reduction 
geared turbines, 17,600 maximum shaft horsepower 
at 108 propeller revolutions per minute, take steam at 
600 Ib per square inch and 850 deg. Fah. from two 
Babcock and Wilcox “ Selectable Superheat ”’ boilers. 
Launch, March 11. 


Swan River, cargo liner ;_ built by the Greenock 
Dockyard Company, Ltd., for the British Steam 
Navigation Company, Ltd.; length between per- 
pendiculars 456ft, breadth moulded 63ft 6in, depth 
moulded 39ft 44in, deadweight 12,900 tons on 29ft 
5in mean draught, speed 134 knots ; bale capacity 
630,000 cubic feet ; five cargo holds, two complete 
decks, six 124-ton, eight 5-ton and two 2-ton der- 
ricks, electric winches ; three 180kW diesel-driven 
generators ; Hawthorn-Doxford opposed piston oil 
engine, five cylinders 670mm bore by 2320mm com- 
bined stroke, 5500 b.h.p. at 115 r.p.m. Trial, 
March 16-17. 


MANCHESTER MILLER, cargo liner; built at 
Belfast by Harland and Wolff, Ltd., for Manchester 
Liners, Ltd. ; length between perpendiculars 436ft, 
breadth moulded 62ft, depth moulded to upper deck 
39ft 6in, gross tonnage 8600; twelve passengers ; 
two complete decks, five main holds, Macgregor 
steei hatch covers, eight 10-ton and eight 5-ton 
derricks, electric winches; one 350kW_ turbo- 
generator, three 200kW diesel-driven generators, 
two Babcock and Wilcox boilers supply steam at 
500 Ib per square inch and 800 deg. Fah. to a set of 
double reduction geared turbines of 7000 s.h.p. 
Trial, March 19. 


GLENISLA, trawler; built by John Lewis and 
Sons, Ltd., for Messrs. Wood and Bruce ; length 
overall 133ft, breadth 25ft 6in, depth moulded 
12ft 9in, fish room 6500 cubic feet ; electric trawl. 
150 b.h.p., barrel capacity 800 fathoms of 2gin warp, 
12S5kW diesel-driven winch generator, two 20kW 
diesel-driven generators; British Polar Mark M.44.M. 
- engine 640 b.h.p. at 250 r.p.m. Trial, March 
4. 


TEWKESBURY, Cargo ship; built by the Burntisland 
Shipbuilding Company, Ltd., for the Alexander 
Shipping Company, Ltd.; length between _per- 
pendiculars 430ft, breadth moulded 61ft 9in, depth 
moulded 38ft 3in, deadweight 11,900 tons, load 
draught 28ft 10in ; five holds, one 50-ton, one 
25-ton, six 124-ton, eight 5-ton and two 2-ton 
derricks ; three 200kW diesel-driven generators : 
Hawthorn-Doxford oil engine, 5500 b.h.p. at 115 
r.p.m. Launch, March 25. 


TATIANA, cargo ship; built by the Chantiers 
Reunis Loire-Normandie for the Compagnie Mari- 
time des Chargeurs Reunis ; length between per- 
pendiculars 433ft lin, breadth moulded 61ft, depth 
to shelter deck 35ft 9in, draught 24ft 14in, deadweight 
8000 tons ; five holds, capacity 452,000 cubic feet, 
one 50-ton, one 25-ton, sixteen 5-ton derricks - 
load speed 16 knots ; Il’Atlantique-Sulzer Mark 9 
-o mae diesel engine, 6300 h.p. at 125 r.p.m. Trial, 

arch. 


May 15, 1959 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Tues., May 19.—East Kent Brancu : Clarendon Hotel, Broad- 
stairs, “Planned Maintenance," R. A. Rogers, 8 pm 
% Tynesipe BRANCH: Crown Hotel, Newcastle, Branch 
Annual General Meeting, 7 p.m. 

Wed., May 20.—Luton Branch: Chamber of Commerce. 
George Street West, Luton, Branch Annual General Meeting 
and Lecturettes, 7.30 p.m. 

Thurs., May 2\.—ALDERSHOT AND Districts BRANCH: Red 
Cross Hall, High Street, Aldershot, Discussion on L.E.f 
Regulations, 8.45 p.m. 

BRITISH INSTITUTE OF MANAGEMENT 

Tues., May 19.—PRODUCTION CONTROL STUDY GRouP : Manage- 
ment House, Fetter Lane, London, E.C.4, “ Practical Case 
Study,”’ R. H. Allen, 2.30 p.m. 

COMBUSTION ENGINEERING ASSOCIATION 

Wed., May 27.--Grand Hotel, Charing Cross, Glasgow, (.3, 
“* Economic Purchase of Coa! for Smal! Plants,’’ G. Armstrong 
10.30 a.m. 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 

Thurs., May 21.—Room 127, City and Guilds College, Exhibition 
Road, London, S.W.7, * Uplift in Gravity Dams,’’ Serge 
Leliavsky, 4 p.m. 


INSTITUTE OF METALS 


Thurs., May 28.—17, Belgrave Square, London, S.W.1, “‘ The 

Atomic Mechanisms of Fracture,’’ N. J. Petch, 6.30 p.m 
INSTITUTE OF NAVIGATION 

To-day, May 15.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, “ Electronic Surveys in the Caribbean,’ 
E. G. Irving, 5.15 p.m. 

INSTITUTION OF CIVIL ENGINEERS 

Tues., May 26.—Great George Street, Westminster, London, 
S.W.1, “The Cape Town Wemmershoek Water Scheme,”’ 
S. S. Morris, 5.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS 

Wed., May 20.—-Suppty Section : Savoy Place, London, W.C.2, 
“ The World Bank—What it is and What it Does,”’ P. J. 
Squire, 5.30 p.m. ye SHEFFIELD SuB-CeNTRE : Grand Hotel, 
Sheffield, Annual General Meeting: “ Earthing of Low and 
Medium-Voltage Distribution Systems and Equipment,” 
F. Mather, 6.30 p.m. 

Thurs., May 21, to Wed., May 27.—RADIo AND TELECOMMUNICA- 
TION SECTION: Earl’s Court, London, S.W.5, International 
Convention on Transistors and Associated Semiconductor 
Devices. 

INSTITUTION OF ENGINEERING DESIGNERS 


Wed., May 20.—YorKSHIRE BRANCH : Midland Hotel, Bradford, 
Annual General Meeting, 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 
Thurs., May 21.—Lonpon Grapbuates’ SECTION: 1, Birdcage 
Walk, Westminster, London, S.W.1, Annual Meeting ; Dis- 
cussion on “ The Functions of the Institution and the Signifi- 
cance of Practical Training,’’ 6.30 p.m. 
INSTITUTION OF MINING AND METALLURGY 
Thurs., May 21.—Geological Society, Burlington House, Pic- 
cadilly, London, W.1, Annual General Meeting ; Presidential 
Address, “Some Observations on Gold Refining and the 
Standard for Gold and Silver Coinage,’’ J. H. Watson, 4 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 
To-day, May 15.—S.W. Counties BRANCH : Duke of Cornwall 
é Hotel, Plymouth, Annual General Meeting, 6 p.m. 

Thurs., May 28.—\1, Upper Belgrave Street, London, S.W.1, 
Annual General Meeting, 6 p.m. 

ROYAL STATISTICAL SOCIETY 

Wed., May 20.—London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.1, Discussion on 
“Simulation Studies of Industrial Operations,’’ opened by 
ie: Youle, K. D. Tocher, W. N. Jessop and F. I. Musk, 
5.15 p.m. 

Tues., May 26.—MeEpICcaL SECTION : London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.!. 
Annual General Meeting; ‘‘ The Value of Periodic Health 
Examinations,”’ J. C. McDonald, 5.30 p.m. 

Wed., May 27.—London School of Hygiene and Tropical Medi- 
cine, Keppel Street, London, W.C.1, “‘ Optimum Experimenta! 
Designs,”’ J. Kiefer, 5 p.m. 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Wed., May 20.—NEWCASTLE SECTION : King’s College, Stephen- 
son Buildings, Newcastle upon Tyne, Annual! General Meeting 

p.m. 

UNIVERSITY OF CAMBRIDGE 

Mon., May 18, to Fri., June 19.—Engineering Laboratory 
University of Cambridge, Trumpington Street, Cambridge, 
Exhibition to commemorate the Centenary of the death of 
Isambard Kingdom Brunel, 9 a.m. to 5 p.m. ; Sats., 9 a.m. to 
12 noon. 

WOMEN’S ENGINEERING SOCIETY 

Thurs., May 21.—LONDON BRANCH: Hope House, 45, Great 
“pee Street, Westminster, S.W.1, “ Aerial Survey Methods 

p.m. 


Advanced Engineering Courses 


Harwell Reactor School : Course for senior technical executives 
REACTOR SCHOOL, ATOMIC ENERGY RESEARCH ESTABLISHME* 
HARWELL, Dipcot, BerKs. June 15 to 25. Fee, 50 guineas 
(exclusive of accommodation). 

Control and Instrumentation of Reactors. REACTOR SCHOO! 
ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL, Dipc © 
Berks. The course is primarily intended for those who 
have a direct interest in the control and instrumentation 
nuclear reactors, and it will be assumed that participants ha+« 
some knowledge of the basic principles of these subjec 
The course runs from July 7 to 17 inclusive. Fee, 50 guine: 
(exclusive of accommodation). 

Post-graduate Course in Nuclear Power, 1959-60. ImPeR!”\ 
COLLEGE OF SCIENCE AND TECHNOLOGY, LONDON, S.\ 

course is intended for students holding a good honours 
degree in mechanical, civil, electrical or chemical engineer’ 6. 
It will also be open to applied scientists who have gradua\: 
in physics or metallurgy. The course is full-time and of 0° 
year’s duration. Fee for the full course, £124. Applicat 
should be made before July 1. 
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Foundation for a blast 
furnace in Refractory 
Concrete, cast as a cylindrical boss of 


32 ft. 6 in. diameter and 9 ft. depth. 








FURNACE AND BOILER 
FOUNDATIONS — 


to ensure maximum protection to the 
underlying structural foundations 


and also 
SAVE MONEY, LABOUR, TIME & THICKNESS 


x 


use REFRAGTORY CONCRETE 




















| | 
| _— Sequence — | + Refractory Concrete 
| - rh. E | (stable under load } 
| Super Duty and Special Conditions of :— l ea 
| Higher Temperatures up to 1800°C. l 2 ee 
| Reducing Atmospheres | crushed firebrick and 
| Resistance to Slag attack. | Ciment Fondu. Ready 
| Resistance to products of combustion. | for any purpose in 24 hours | 
: Write for booklet “SECAR 250”. | 
| } 
} 


er ON 7 ALUMINOUS CEMENT 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 BROOK STREET LONDON W.1. Tel: MAYfair 8546 
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By comparison with 
cranes of other types 
and similar performance 


The bullerd 
Cleciric Derrick 


has inherent advantages of considerable value... . 
LOWER FIRST COST 
MUCH LOWER RUNNING COSTS 
NEGLIGIBLE MAINTENANCE COSTS 


NO ROAD COSTS The photographs have been selected to show 


how Butters Derricks can be put on any site 


ERECTION & DISMANTLING are simple and rapid 
HIGH SPEED OF OPERATION with complete safety 


and ease of control 
LONG LIFE 
CAPACITY & JIB LENGTH to requirements 








MACLELLAN STREET, 
Telephone 1 IBROX 1/14! 


GLASGOW, 


hein: “*BUTTERS, GLASGOW 








AND AT LONDON + BIRMINGHAM + NEWCASTLE 
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This bridge is safe from rust because it is hot galvanized, the 
most effective method of preventing the corrosion of iron and 
steel and the cheapest in the end. Hot galvanizing ensures a tough 
tightly adherent & thick coating of zinc alloyed to the basic steel 
Few structures or parts are too big, too small or too complex for 
this versatile process. For further information write to the 
Hot Dip Galvanizers Association, 34 Berkeley Square, London W1 
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AUTOMATIC 
WATER SCREENS 


“7's ROTARY AND 
BAND TYPES 
FOR 


SCREENING COOLING 
WATER IN POWER 
STATIONS, PAPER MILLS, 
GAS WORKS, FACTORIES, 
Etc. 


CAPACITY : UP TO 
4 MILLION GALLS./HR. 


CATALOGUE ON 
- REQUEST. 


 LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS, 
ABBEY ORCHARD STREET, 
LONDON, S.W.1. 


PHONE: ABBey 5429 





FOR GEARS AND GEAR UNITS OF 
EVERY DESCRIPTION 


Specify— 


We have a technical representative or an agent in your area 

backed up by a competent technical staff to give you expert advice 

Call us in early in the design stage. We may be able to reduce 
the cost by advising one of our standard gear units 


SERVICE 
after 





SALES 


* witha 
guaranteed 
after sales service ! 








GEAR & ENGINEERING CO. LTQ. 
HUDDERSFIELD ; 


‘Phone; Huddersfield 4490 (3 lines) 
"Grams: Higears Huddersfield 


HIGHFIELD 
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Moulding Tools 
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by Specialists 








INJECTION TOOL 
for producing threaded 
Polythene Pipe Elbows 


H. B. SALE LTD 


PROGRESS WORKS, SUMMER LANE, BIRMINGHAM 


Grams : SALE, BIRMINGHAM 





Telephone : CEN 5661/3 


Established 1862 


RAYNER POWER DRIVES 





Infinitely Variable 


3 H.P. Varigear 18 to 94 r.p.m. 


Infinitely 
Variable 
+ HP. 
10 to 50 r.p.m, 


Infinitely 
| Variable 


2HP 
400 to 


—— 


Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 


121 WHITEHALL RD~ LEEDS 12 Telephone: LEEDS 33864 





















































sive NEWTRERM 
your toughest 
insulation 
assignment 


Newalls (Rég’d Brand) NEW. § 
THERM Calcium Silicate 
insulation is the finest answer 





























yet to many of industry’s heat in- 
sulation problems. Szrong and rigid, 
Newtherm withstands rough hand- 
ling in transit and erection, 
with negligible breakages 
even during transport to 
remote sites. Exceptionally 
light, Newtherm can be 
applied in difficult situations 
with ease — even the largest 
sections being manageable in 
one hand. Mozsture resistant, 
Newtherm retains much of its 
strength even when immersed in 
water, does not deform, and quickly 
dries, leaving its strength and 
thermal efficiency unimpaired. 
Easily applied, Newtherm offers 
a smooth surface and_ straight 
edges for speedy fitting, and is 
available in many standard sizes 
for immediate application. 
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NEWTHERM Calcium Silicate is manufactured solely b) 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 


LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRM!NGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most marke: abroad: 
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Capacity Available for 
Welded Fabrications and 
General Engineering Products 





ede 


ne 


| BASE PLATES 
PROFILE BURNING 
| 
] 


SPENCER HOPWOOD 
VERTICAL BOILERS 











Fabricated Baseplate— 
Weight 74 tons 


—_— 











TANKS Works equipped with 
CLAYTON STEAM Automatic Welding - X-Ray Facilities 
GENERATORS Hydraulic Presses up to 300 tons 
os saa 
i ine 
ae 


Enquiries welcomed for fabrications and pressure vessels up to a maximum 
weight of 100 tons and for all types of machining including horizontal and 
vertical boring, planing etc. 


@ Competitive Prices and Reliable Deliveries 


FL ST TL TO A TTS TS 


ROBERT STEPHENSON & HAWTHORNS LIMITED 


LOCOMOTIVE AND GENERAL ENGINEERS 
FORTH BANKS - NEWCASTLE UPON TYNE 
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- BRABY 


Design, manufacture and erect all forms of 


STEEL STRUCTURES 
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ONE OF THE WIDE RANGE OF FREDERICK BRABY & COMPANY LIMITED 


Head Office : 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
} Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
B R A B Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 110 Canngn Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 


PROOUCTS Queen's Builslings, 10 Royal Avenue, Belfast, TELEPHONE: Belfast 26509 
; Palace Strect, Plymouth. TELEPHONE: 62261 
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strain 


gauges 


Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 


Tinsley strain gauges are available in various designs & 
materials to meet individual requirements within three 
broad temperature ranges :— 

Standard strain gauges............... 70°C Max. 

Medium temp. gaugeS.................. 300°C Max. 

High temp. gauges...................+. 700°C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 


Write for Lists 2/0 and 210A, giving full particulars of Tinsley strain gauges and 
associated measuring opporatus. 


H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 


Telephone: ADDiscombe 6046-7-8 











PATTERN MAKING 








PROVING PUMP ON TANK 
FOR HYDRAULIC TESTING 
FOR PRESSURES 200 to 1200 
LBS PER SQUARE INCH 
Write for list EG. 1019 
(LIFTING APPLIANCES) TD 
RYLAND STREET WORKS, BIRMINGHAM, 16. Tel: EDGbaston 3508-9 Grams: OLDENS, B’HAM. 
Wolverhampton Office: 
BUSHBURY WORKS, 
WOLVERHAMPTON 
Telephone 21455 


P26 








TvseLey FOUNDRY lip. 





JAMES ROAD, 
BIRMINGHAM, II 


Ser the General CNGINUniNy.. Machine So &: Electrical Sradtes 





Lier rrrTy 1) iT Titties I ed ee 








Telephone: 
ACOCKS GREEN 1283 
Telegrams: 
Tyseley Foundry B’ham. 


TYS@tLet, 
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BIRMAL 


make 





magnesium castings 
of all kinds 
by all 


processes 





‘From a pin to a steam roller-— BIRMAL have 
a long experience of producing magnesium castings 
of all types by the sand, gravity and pressure die processes. 
Our staff of qualified technicians is always available 
to discuss your metallurgical problems, 
and to recommend the process for most economic production. 








BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 


Birmid Works Smethwick 40 _ Staffs 
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The Iron Fireman Coal burning Auto- 
matic Stoker will solve the problem of 
smoke without the use of expensive fuels. 
We have developed new techniques for 
ensuring smokeless combustion and Iron 
Fireman Stokers are meeting the require- 
ments of the Clean Air Act in the great 
majority of our industrial centres. 


There is a model for every type and size of 
boiler from 200,000 to 9,000,000 B.T.U’s per 
hour capacity and we have a nation-wide 
organistion for the service and maintenance 
of our machines. 


Iron Fireman 


ASHWELL & NESBIT LTD., BARKBY ROAD, LEICESTER 


LONDON W.C.1 
12 Great James’ St., 


MANCHESTER 13 
182 & 184 Oxford Road 


BIRMINGHAM 4 
12 Whittall St., 


LEEDS 6 BELFAST GLASGOW C.3 
32 Headingley Lane 14 Corporation St. ’ 15 Fitzroy Place, 


Sauchiehall St. 
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AUTOMATIC FLASH WELDING MACHINES 


Aseasvets fully automatic flash welders are designed for special purpose require- 
ments as well as for normal applications. 

The machine illustrated is specially produced for tube systems and includes 
automatic internal flash and upset reduction in preformed tube elements. 
Elements with tube spacings down to }” can be welded in these machines which 
are suitable for M.S., Cr. Mo., stainless steel etc. 

Our automatic flash welders are all complete with hydraulic clamping equip- 
ment, motor operated pre-heating, flashing and upsetting. Boiler tube elements 
welded in these machines have been 
approved by the leading boiler insur- 


ASEAWEL 


ance companies. ie 























A 
Y SE ¥ 
ELECTRIC 
Sole U.K. representatives for ASI 4, Swede? Telephone: LAR} rood 2350 
FULLER ELECTRIC LTD - FULBOURNE ROAD ° LONDON E17 A ; 


ham, Glamow end Manchest 
A member of the Hawker Siddeley Group 
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METAL CASED OR 
METAL INSERT 
SEALS WITH 
GARTER SPRINGS 


PRECISION 
MOULDED 
‘O” RINGS 


PRECISION 
GROUND 
RECTANGULAR 
SECTION RINGS 


NU-LIP RINGS 


HYDRAULIC 
PACKINGS 
& WIPER SEALS 


COTTONTR 


Pioneer Oilsea 


JA 


>2 


WORK N 


THE 


ions. 
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Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 

friction loss. Complete range of seals for shaft sizes }” 
to 10° ex stock. Special seal sections for pressure 


All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
American sizes. Pioneer flash free ‘O’ Rings are 
ideal for static or slow reciprocating application 
over a wide range of pressures. 


Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
on high pressure reciprocating applications. 


A special section Sealing Ring superior to ‘O" 
Rings or Rectangular Rings on low pressure 
spelentens up to 600 p.s.i. Cannot roll or twist 
in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 


able with British Standard ‘O’ Ring 
mt wm mh ti th we 


sizes. 


Used as hydraulic and pneumatic Piston Seals, 
hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 
available in a wide range of sizes. 


ling & Moulding Co. Ltd. 


- 








BREITS PATENT LIFTER C2 L 


FOLESHILL WORKS COVENTRY 


NTRY 














Boilerine Ltd. 


Manufacturing Chemists 


Boilerine 
Descaler For Steam Boilers 
Torrefine 
Bottle Washer 
Torrefine Cream 
For Glass Lined Tanks 
Organic Rosseline 
Domestic Boiler Descaler 
Chromium Polish 
Chromium Cleaner 
Torrefine Household Cream 
For Gas Stoves and all Domestic uses 
All enquiries & orders will receive prompt attention 
885a to 897 OLD KENT ROAD, LONDON, 
S.E.15. 
Telephones : NEW CROSS 0061-2 











COMPLETE PLANT 
for 

Waste Recovery 

Effluent Treatment 


” < 
wn. 
- 
- 


= NORRIS BROS. LTD. 


53 VICTORIA STREET, S.W.! 
Tel: Abbey 6132 












































PRESSURE GAUGES... 


OF EVERY DESCRIPTION AND SIZE 


PRESSURE 


FROM 


RANGE 


5-20,000 Ibs. per sq. inch 


EAGLE & WRIGHTS (GAUGES) LTD. 
87 CARVER STREET, BIRMINGHAM, 1 


Prompt Deliveries. 
Highest Quality. 


Send for Illustrated Catalogue. 


Telephone : Central 8196 
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New STOKER’S MANUAL... 
on sale NOW- Price 2/éd |~ 


THE Stoker’s Manual published in 1945 has 
helped thousands of stokers to do an important 
and skilled job, but technical and other develop- 
ments in recent years have made a complete 
revision necessary. 
The New Stoker’s Manual includes the latest 
information on:- 
* Oil firing. 
* The Clean Air Act and prevention of 
dark smoke. 
* The mechanical firing of Shell Boilers 
with coal. 


* Central Heating Boilers. 


Every stoker and anyone responsible for the 
control of a boiler plant should obtain this 
handy pocket reference book. 





Write for your copy now to: 


Y-¢-F-2-d 
National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON wi Telephone: Hyde Park 9706 
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Section of the intake screens 
for the Roxburgh Hydro-Elec- 
tric Power Project, New 
Zealand. Manufactured by 
Joseph Westwood & Co. Ltd. 
= 2, : forthe main contractors, 
3 Holland and Hannen and 
Cubitts (N.Z.) Ltd., and S.A, 
Conrad Zschokke, Geneva, and 
Downer & Co., Ltd., Welling- 





ton, who are building the 
Project to the design of the 
New Zealand Ministry of 
Works. 





een Fer SUIS : ‘>, 

POPPPFPVIPFFIFFFEDE REL) | MAC TV\ VC WWD b 
ar ast: eed | WESTWOODS 
, \, SESE 


JOSEPH WESTWOOD & CO. LTD 


Contractors to H.M. Government Departments. Crown Agents for the Colonies. British Railways 
(British Transport Commission), etc., etc. Bridge and Constructional Engineers. Manufacturers of 
Mechanical Grabs, Pressed Steel Troughing and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14. Phone: EASt 1043 
Telegrams : Westwood, Easphone, London - 
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Stainless steel 
vessel with mild 
steel jacket 


1,000 gall. kettle in 1” 


copper. 
Lynx Quasi-arc welded. 






12,000 gallon water 
" separator 


Stainless Steel, Mild Steel, [> 

Aluminium Fabrications Sein 

complete with Valvework 
and Pipework 


Metallic Arc Welding 


Argonaut and Argon-arc 
Welding 


Stress-Relieving 
and Testing Facilities 


WELDED 
FABRICATIONS 


Ordinary or Extraordinary 














CLARKS CAN COPE! 


Clark’s modern methods, efficient 
equipment, unique facilities and practical 
approach all operate to your advantage.... 


Clarks offer you a unique combination of the most 
advanced equipment and methods with a 
century-old reputation for high craftsman standards 
on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper; 

and aluminium-bronze to mild steel . .. Clarks of Hull 
will not only give you the practical solution 

to your problem —they’l! deliver a first-class job 

on time! 


Send that enquiry first to Clarks of Hull. 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 

Telephone 37654 Telegrams ‘Clark Hull’ 

A MEMBER OF THE NEWMAN HENDER GROUP 


— 
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Since the advent of the Elliott Load Cell 
principle, a great many industries have 
taken advantage of this revolutionary 
weighing technique. 

The superb simplicity, accuracy and 
dependability of the Elliott Load Cell 
system is the result of six years’ 
exhaustive research, development and 
testing under the most arduous indus- 
trial conditions. The resultant com- 
ponents and their straightforward instru- 
mentation for indicating, 
recording, control and print- 
out are second to none. 

The scope of the Load Cell 
system is vast. There may be 
a lower weight limit but there 
is no upper limit as far as 
we know. It will weigh by 
either pressure or tension, 
giving a flexibility and con- 
venience previously unknown. 


Elliott Brothers (London) Ltd. 
were the first to perfect and 
introduce electrical weighing. 
Their unique knowledge and 
experience are freely at your 
service to survey any weigh- 
ing problem. 


ELEGTRIGAL 


Weighing 














means 


E|LIOTT 





STORAGE :TANKS 
ETC. 


WEIGHBRIDGES 
HOPPERS BINS 


CRANES 


INDUSTRIAL WEIGHING DIVISION: ELLIOTT BROTHERS (London) LTD 
CENTURY WORKS LEWISHAM LONDON S.E.13 Telephone TIDEWAY 1271 


A MEMBER OF THE fis J ELLIOTT-AUTOMATION GROUP 
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NAME 
& INSTRUCTION 
PLATE 
MAKERS 


OWN 


ES) LTD. 
LAND 











7 
~_ — 

















ask them! 


BOLTS, NUTS, SPECIAL FASTENINGS 
o 
a bolf, Joe UY . 


Whatever your fastening problem 
Wiley can make a bolt for it~ang 
a nut too— 
JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 





hf | 
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ROLLER TURNTABLE 











en pe see 











Te 





The illustration shows a 40 kW Air Heater and 





Control Panel. The heater works at a temperature 
t : of 1,000°F at a pressure of 40 p.s.i. The terminal box 
} is well away from the heat zone so that the tem- 
i Y perature of the external connections is kept within 
safe limits. The high temperature necessitated a 


stainless steel construction. 





These heaters are made in a variety of sizes designed 


to meet customers’ particular requirements. 


: ) | Please send us your enquiries. 





ah HEATRAE LIMITED - NORWICH 


Telegrams : HEATRAE - NORWICH Telephone : NORWICH 25131 (Private Exchange) 





, Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails Airing 
Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, Warming Plates 
t Air Heaters. Specialists in Steam Heated Oil Heaters and Caloriflers for Shipboard. 





1959 May 15, 959 THE ENG INEER 79 






The difference between 


blem 





is important to you 






To look at they're identical. But they behave very differently. This invisible difference 
between the static and the rotating body can make itself most unpleasantly felt. It's 
all due to out-of-balance which in rotating parts can cause :— 





— additional high (dynamic) bearing pressures; 

— fatigue fractures in housings, bearings and foundations; 

— plastic deformation and even failures in resilient parts of shafts; 
-— resonance in buildings, covers etc. 

— troublesome noises that interfere with work. 





A knowledge of the change in behaviour of rotating parts, and the ability to deal 
with it is thus a decisive factor when designing any kind of machine which employs 
them. For this purpose AVERY produce Dynamic Balancing Machines which allow for 
all the factors involved—weight, speed, type of bearing, rigidity...a whole range to 
suit any type of component tested. Whatever the problem, Avery has the answer. 
Send for illustrated booklet No. DB 593 or write to the address below. 








AVERY for ELECTRODYNAMIC BALANCING 


W. 4 T, 
T. Avery, Limited, Soho Foundry, Birmingham 40 
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| CRANES TO ANY SPECIFICATION 
: Also makers of Pumps 
J. H. CARRUTHERS & CO LTD - HAMILTON STREET - GLASGOW +: $2.+ SCOTLAND 
‘ 











‘Give me but one firm spot 
on which to stand, 


and I will move the earth’ 


ARCHIMEDES 287-212 B.C. 
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THE NEW 
BAR TYPE 
=10) ai fe 
HEAD 


Here is the latest addition to the Swintool range of precision machine tools, the 
new Bar Type Boring Head, with micrometer adjustment. 
BAR The illustration clearly demonstrates the simplicity 
Tres of adjustment, plus rigid clamping, which are features 
swi NTOOL wi geo exclusive to this new machine tool. Full details 


World patents applied for and specification will be sent on request. 


SED TODAY FOR ILLUSTRATED BROCHURE hedienione 


FROM THE 


SWINDON TOOL COMPANY LIMITED § trae 


INDUSTRIAL ESTATE, CHENEY MANOR, SWINDON, WILTSHIRE @ invitep 


L 
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SPUR GEAR DRIVES 
GEAR CUTTING CAPACITIES 
UP TO 185” DIAMETER 
32" FACE WIDTH 


for Publication 159 





Wherever power 
is used Crofts 
Gearing plays a 
vital role... 





CROFTS (ENGINEERS) LIMITED Thornbury Bradford 3 Yorks’ ‘re 
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Crofts Machine-Cut Gears 


* Precision cast, accurately machined 
* Special fabricated gears to the highest standards 


* Full stock range: 
Spurs up to 70 h.p. 
Bevels up to 44 h.p. 
Mitres up to 70 h.p. 
(Larger sizes available at short notice) 


* Worms up to 12" diameter, 3’ normal pitch 
Wheels up to 102" diameter, 3" pitch 
Internals up to 96" outer diameter, 6" face 
Racks and pinions up to 5" pitch, any length 


DOUBLE AND SINGLE HELICALS 


Gear Cutting Capacities: 

Double Helicals up to 185" diameter, 32" face width, 
5" CP 

Single Helicals up to 185" diameter, 27" face width, 
(at 15° helix angle), 1 DP 

Larger face widths possible for smaller helix angles 


SPIRAL AND STRAIGHT 
BEVELS AND MITRES 


Gear Cutting Capacities: Straight-faced Bevels 
and Mitres up to 72" diameter, 14" face width, 4" 
CP. Spiral Bevels and Mitres up to 60" diameter. 





RY nd for Publy atiou Isg 








CROFTS (ENGINEERS) LIMITED Branches at: 


Belfast Birmingham Bristol Cardiff Dublin Glasgow 
ENGINEERS Ipswich Leeds Liverpool London Manchester 


POW ANSMISSION 
nde ila Yorkshire Newcastle Northampton Nottingham Sheffield 


Head Office : Thornbury , Bradford 3 . 96 Stoke-on-Trent 
Telephone: 65251 (20 lines) Telegrams: “Crofters Bradford Telex,” Telex 511 Subsidiary aaa Pe South Africa, 





World-wide Representation. 
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ming at its maximum... 








Renold chain dri can contribute in a big way to efficient space usage. 


Consider these fac@@- 


@ = The all stee 
transmit cog 
and wheels 
not depend 


biler chain is extremely strong in relation to its cross-sectional area. It is thus able to 
erable power with a narrow width of chain. In addition, as the contact between chain 
stitutes a gearing action, the ability to transfer power between these components does 
a frictional contact area, i.e., on large wheel diameters. 







For the sa reason, long centres are not essential to drive efficiency—the centres can be as short 


as desiredihe necessary clearance between the wheel peripheries being the only limiting factor. 
Thus, in three important dimensions—length, height and width—the Renold chain drive takes 
¢ ar legroom than alternative transmissions relying on frictional contact. 


2 


@ Remember—factory space costs money—its rightful job is to house machinery for production. 
Space saved by the installation of Renold Chain Drives can be used for additional plant, thus 


increasing output. 
There is a Renold engineer in your area, always 


at your service to advise on power tran nission 


4 xe . problems. 


rit) — the FIRST mame in precision chain 












a advantage is that the compact dimensions of the drive often enables the motor to be 
Surtmeon or under the driven machine, with no encroachment on floor space. All round, 
e, the minimum room is taken up when chain drives are installed. 















RENOLD CHAINS LIMITED - MANCH: 5TER 
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Only a child’s description but how well it 

fits the modern escalator which with its invisible 
mechanism can carry up to 8,000 persons per hour 
from one enchanting scene to another, quietly, 
safely and smoothly! Shown here is a “U” type 
installed for Messrs. Bearmans of Leytonstone. 
With a capacity of 7,000 persons per hour 

it has deckings and mouldings in 
silver-satin-finished aluminium alloy and inner panels | 
of dimpled aluminium sheet, gold anodised. 


Architects: Robert Sharp & Son 


J. « E. HALL umitep 


ESCALATOR, LIFT & REFRIGERATION ENGINEERS 


DARTFORD - KENT _ Tel: DARTFORD 3456. 


LONDON OFFICE: 10 ST. SWITHIN’S LANE, E.C.4. Tel: MANSION HOUSE 9811 


———————— 


Branches in MANCHESTER, NEWCASTLE, BIRMINGHAM, BRISTOL and GLASGOW 
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WIN THE BOOK-OF-THE-YEAR IN THIS “SPOT THE COMPONENT” QUIZ 


All you have to do is to decide which of the Bray components (marked A, B, C, D) have 
been used in which of the end products (marked 1, 2, 3, 4). Write your answer on your 
letter head and give it to your secretary to post. If you’re right, we'll send you a copy of 
“Lights under Bushels”’. If you’re wrong we'll send you a copy of “Lights under Bushels”’. 
If you hate quizzes, competitions or panel games, but like reading, drop us a line, and we’ll 
send you a copy of “Lights under Bushels”. If you hate quizzes and reading, but would 
like to talk over your product or process problems, let us know whether you are interested 
in jets, elements, insulators or light precision engineering and we will arrange a convenient 


time for a Representative to call. 
GAS JETS & BURNERS 
ELECTRIC HEATING ELEMENTS 
ELECTRO-CERAMIC INSULATORS 
LIGHT PRECISION ENGINEERING 





c 





Lights 


UNder 


Bushels 


is your Q? 





The 3.34 down should have been in this picture. It wasn’t late—but the 
was so cold that the artist wouldn't wait for it to arrive. Yet there isn’t a 
ice oint 

t goes like clockwork—and so it should. It takes quite an intricate C 
mechanism to keep these dials a-turning. 

What stops this ‘steam’ radio going up in smoke? Insulation could we 
High-speed service in a canteen that caters for jet-age airmen. There's a! 
Bray manufacture a comprehensive range of gas jets for natural, coal 
petrole zases, and spray jets for liquids. For industrial processes a! 
appliances, these jets ensure maximum economy and optimum efficient 
W ever you're faced with a heating problem, you'll find the answer 
range of electric heating elements for domestic and industrial purposes. ! 


I 


is a ‘Chromalox’ ceramic embedded element—available in strip, 
cartridge forn 


Here are typical products of the Bray light precision engineering W 
Accessories mass-produce all kinds of intricate components—confor 
most exacting re rements of consistent production to fine limits 
These electro-ceramic insulators have been mass-produced by Bray t 
dimens tolerances. Insulators such as thése have played their | 
achievements of the ever-expanding electrical and electronic industr 
The prize. It Lights under Bushels’—our latest 20 page publicat 


read this really absorbing book-of-the-year for Engineers. 


GEO. BRAY & CO. LTD. LEICESTER PLACE LEEDS 2. Tel: Leeds 3-5399 (10 lines) 7 
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: | R Conveyor 


ee Belting 
for RUSSIA 


wets NOW onstruction wins 
* contract for Britain 





In face of world competition BTR Industries Ltd 
has secured and completed a contract for nearly 
six miles of belting for a mammoth conveyor 
system in a Russian ore field. This is a unique 
job of belt engineering .... not only because 

of the great widths and thicknesses of belt 
required (up to nearly 7ft. wide and 1} ins. thick) 
but because BTR designed it with an 
all-Terylene carcase — the first use of this fibre 
for such a purpose on such a scale. The 

entire contract — including design and 
manufacture — was completed within three 
months ....a major achievement 

of British engineering skill and enterprise. 


BI 


ENGINEERS IN RUBBER 


BTR Industries Ltd 


Oaririsn VTHERMOPLASTICS = auseeen MANUFACTURERS 


HERGA HOUSE. VINCENT SQUARE, LONDON S.W.! 


2/2948 











RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. (Postage 64.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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EXPERIMENTAL AND 
DEVELOPMENT WORK 
PROTOTYPES 


Design, Manufacture and Test 
Special Purpose Machines 
Precision Engineering from Smal! 
Scientific Instruments to Machines 
and Apparatus of Several Tons 
Over 30 Years’ Experience 


RESEARCH ENGINEERS LTD. 


NORTHAMPTON GROVE, CANONBURY, N.i 
Tel: CAN 4244/S/6 











STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations, 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 




















BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


pee | 


oe 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 





On "she 

Minist | 

Rly. Executive, ALD. rag 
GOVAN SHAFTING 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 
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These benches can be 
supplied with sheet 
steel top. Overall size 
of bench 6’ 0” long by 
2’ 6” wide by 33” high. 








BENCH TRESTLES 


a 


STOCK SIZE 28}” wide 
by 32° high. Other 
sizes manufactured to 
suit customer's re 
quirements. 








If you've a storage problem— FASE can help you solve it. There 
is a wide range of FASE unit-construction Steel Storage Racks and 
Equipment including : 
3% WORKSHOP PANS & PAN RACKS 
% TOOL AND WORK STANDS 

%& STORAGE BINS AND SHELVING 


AND MANY OTHER TYPES OF STORAGE EQUIPMENT 


IF IT’S IN STEEL 
WE MAKE IT! 


Send us your requirement 








Mannfactering Co 


39-51, Hanger Lane, Ealing, W.5 
"Phone—Perivale 4760 















aes 


INCLUDING STAINLESS STEEL 


UP TO 72" DIA-BLANK 


Spinning for 
General Engineering 
Electrical Products 
Electronics Etc., 

to precision limits 











PRECISION SPINNING CO. LTD. 
118-122 Leopold Street, Birmingham, 12 
Tel: VICTORIA 5638/9 





























May 15, 1959 








REMEMBER 
FEROBESTOS... 


“I ] 


FORGET 
MAINTENANCE 
PROBLEMS 


That’s just one of the reasons why Ferobestos, 
asbestos-reinforced plastic material, is demanded by 
so many engineers in their specifications. Ferobestos 
is used for new applications every day ... we should 
be glad to discuss its value to your industry. 

LOOK AT THESE QUALITIES AND SEE WHY YOU SHOULD 
SPECIFY FEROBESTOS. 

great physical strength - high strength-to-weight 
ratio * low moisture absorption - good chemical 
resistance ‘ high wear resistance - low coefficient of 
friction - excellent dimensional stability - high 
temperature resistance. 

SOME ENGINEERING APPLICATIONS: 

Bushes—Coupling discs—Bearings—Gears & Rollers 
—Piston Rings—Wearing Slippers—Mounting Pads 
—Compressor Blades—Thrust Washers. 

Ferobestos is available in a number of special grades 
including silicone impregnated for greater heat 
resistance and graphite impregnated to assist 
lubrication. Ferobestos can be supplied from stock 
in sheets, rods and tubes. Special mouldings, where 
quantity justifies the cost, can be made to order. We 
will be pleased to supply literature on request. 


FEROBESTOS 


—asbestos reinforced plastics 


J. W. ROBERTS LTD. 

Chorley New Road, Horwich, souron. Tel: Horwich 840 

Branch Sales Offices: LONDON, GLASGOW, BIRMINGHAM, LEEDS. 
A Member of the Turner & Newall Organisation 
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STEAM 
TURBINES 


The range of Mirrlees Steam Turbines includes units of both 
radial and axial flow types for powers up to 300 b.h.p. and 
800 b.h.p. respectively, providing at reasonable cost, power for 
driving Pumps, Fans, Blowers, Compressors, etc. 

Steam Turbines are also very suitable for use as standby units ; 
they can be equipped with controls to bring them into operation 
automatically in the event of a failure of electrically driven units. 





THE 


MIRRLEES WATSON 


Head Office and Works: SCOTLAND ST., GLASGOW, C.5 
London Office: 38, Grosvenor Gardens, S.W.1 





Illustrated above is a 3/85 b.A.p. 
Single Stage Axial Flow Steam Turbine 


<2" building a prototype? 


Then see our design staff first. They will 








design your castings for maximum 
strength and at the same time reduce 
complexity and cut costs. That 

way you'd get cheaper, more sound 
castings of guaranteed quality and 
accuracy. Our technical teamwork can 


tackle a// your problems—and solve them. 


CASTINGS FROM A FEW 
OUNCES TO 10 TONS. 

in phosphor-bronze, que 
metal, aluminium-bronze, 
manganese-bronze, and light 
alloys. Specialists in high- 
tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks, shell moulded castings 
and chill-cast rods and tubes. 
Continuous cast phosphor- 
bronze bars up to 12 feet 
lengths. 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT. Phone: Newcastle, Staffs $1 
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ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM 


Telegrams: 
CHIMNEYS, ROTHERHAM 


Telephone: 
ROTHERHAM 4115-6 











TRADE \ Sinedizy MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 


WIND DIRECTION 
+ INDICATOR > 


for mains operation combined 
with 


WIND 
VELOCITY 
CUP 
GENERATOR 



















NO brushes 
or rubbing 
comtacts 


Switt * cOM E [Sure 





Velocity & 
direction 
dials or 
recorders 
can be 
supplied 


R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N. 11 


Makers of Anemometers for eighty years 
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for you quickly 


In these days of AC it is not 
always easy to get DC motors 


and generators quickly and at @uy* 


reasonable price. Fortum#tety, 
EPE specialise in dC equip- 
fk ee ment, bringing-Years of experi- 
rs ence toy bear on the subject, so 







that One can always be sure of 

DC motors and generators, of 
B any enclosure, at competitive 
Pprices, on short delivery. EPE 
are always happy to help solve 
DC problems, too. 





4 
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ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 


Bromford Lane, Birmingham 8 





"Phone: STEchford 2261 
"Grams: Torque 'Phone Birmingham 
& iit, London Office: 421, Grand Buildings, Trafalgor 
be eo Squere, W.C.2. "Phone: WHitehal! 5643 and 7963 
e: , 


wt 
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ENVILLE ST., STOURBRIDGE 
Telephone * 4211 
Established - 1902 
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. . « feel safe in the knowledge that with 

a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 

margin of safety. 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 

PRATT BROTHERS 
(STOURBRIDGE) LTD. 





— 
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“OF COURSE I DO, ~ | 
but I have to thank Mason POLYPRINT for helping | 
me to become a really efficient secretary. 

With Mason POLYPRINT I can make as many copies as are 





required of any document, in seconds, 
whether it is printed, written, typed or duplicated. 





No more copy typing for me. 
Mason POLYPRINT makes perfect black on white copies, without 


heat, which are automatically processed and without waiting 


So re 


for transfer. Any number of copies can be made 

from one negative. 

It would pay any busy engineering executive to investigate 
Mason POLYPRINT — I know, I work for one 


who did, and I can honestly say I don’t know 













how we managed before we installed this 


excellent office document copying machine. 
Why not write now for full details of Mason POLYPRINT ?” 





Se a 


E. N. MASON & SONS LTD., Arclight Works, Colchester. Tel. 519! 


and at 


LONDON GLASGOW MANCHESTER BIRMINGHAM SHEFFIELD LIVERPOOL LEEDS BRISTOL 
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Because of the depth of anvil section the 
caliper is particularly suitable for gauging 
Acme forms of thread. 


Precision measuring 
machine for checking the 
pitch of the anvils. 





The radiused anvils are 
set so that they do not 
roll and having annular- 
thread forms, they can be 
used for either left or 
right-hand threaded work 
pieces. 


& 


Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your hands. In addition to 
the features displayed above it incorporates many other advantages all of which contribute 
to fine accuracy, versatility, long life and ease of handling. All shearing action is eliminated 
— screws allow for a wide range of work diameters and tolerances and obviate the 
necessity for regrinding—the absence of projections makes the caliper suitable for gauging 
shouldered work and Model 52 is available in a full range of B.A., American, Unified, Whit- 
worth and Metric forms of thread. It is normally supplied as a ‘‘GO"’ and ‘‘ NOT GO” 
combination gauge so that both tests can be applied in one action, but is also available as 
‘*GO" only or ““ NOT GO” only. 

Horstmann also make screws of plain Plug and Ring type gauges. All these precision instru- 


ments are guaranteed for accuracy, hardness and finish to the requirements laid down by 
the National Physical Laboratory. 


May we send you descriptive leaflets? 


PLUG, RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED. 


NEWBRIDGE WORKS BATH ENGLAND -_ Tel: 7241 











THE 


LISTER 
BLACKSTONE 


errs 


IN RABAUL, 
New Britain, electricity 
is supplied by four 
320 kW _ alternators, 
each powered by a 
Lister Blackstone EVS8 
480 h.p. diese! engine. 


Photos by courtesy of the 
Commissioners of Australia 
Dept. of Works & Housing. 


BLACKSTONE & CO. LIMITED 


A member of the Lister group of companies 


DURSLEY, GLOUCESTERSHIRE, ENGLAND 
Phone: 2371 Telegrams & Cables: Blackstone, Dursley 
London Office: Imperial House, Kingsway, W.C.2. Phone: TEMple Bar 968! 


MEDIUM SPEED DIESEL ENGINES 
FROM 3 TO 1320 B.H.P. 
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For clean, 
gleaming interiors 


Here is a coating for your walls, wood and metalwork 
which is easy to apply and sets with a 
tile-like surface that withstands damp, steam, condensation, 


oils, washing and hard wear. 


In engineering and other factories, warehouses, offices, 
canteens, etc., Permoglaze is nowadays 
replacing ordinary paints and enamels because its hard, glazed 


surface repels dirt and is so easy to keep clean. 


Permoglaze is supplied ready for application in white and 


colours in Gloss, Eggshell and Satin finishes. 


Write now for colour card and booklet describing how to 


Permoglaze walls and other surfaces. 


Permoglaze 


THE TILE-LIKE FINISH 


MADE BY 


PERMOGLAZE LTD TYSELEY BIRMINGHAM 11 
Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham & Norwich 
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A Record in running is not only con- 
fined to sport! 


“Whites"’ of Widnes have made Tracks 
for Railways, completely equipping 
them with Points and Crossings and 
Sidings, Turntables and all the neces- 
sary equipment, for the past 86 years, 
also upholding the prestige of their 
Country. 








Whatever your Railway or 
Tramway problemand how- 
ever intricate ‘* Whites” 
specialists can help you. 






ESTABLISHED 1869 


R. WHITE & SONS 


(ENGINEERS) LIMITED 
WIDNES, LANCASHIRE 
"Phone: *Grams:, 

2425 * Rails, 
(3 lines) WIDNES "* 
































IN ALL METALS IN ALL FINISHES FOR ALL PURPOSES 


Brass and all Copper  Self-colour, dipped, or Engineering and Indus- 
acid etched, Nickel, trial, Pharmaceutical 


. and Cosmetic, Elec- 
Chrome or Cadmium trical, Radar and Elec- 


Plated, Clear or Colour tronics, Food Pre 

, para- 
Nickel Silver, Stainless Lacquered, Plain or tion and Packing and 
and Bright Mild Steel. Colour Anodised. many others. 


We invite your enquiries 


WRIGHT, BINDLEY & GELL LIMITED 


PERCY ROAD - GREET - BIRMINGHAM 11 
Telephone : SPRingfield 4491 (P.B.X.) 


Alloys, Aluminium, and 
Aluminium Alloys, 




















“To a chap Illke me— ¥ 
and I'm proud of my work—my pencil's 
my living. 
The pencils | use have to stand up to fast 
hard work, their grading's got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers' mark you! — 
and if | erase a line it must go cleanly — 
there's no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing —the print's always first class". 


“What pencils do | use?” 


“Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep my high standard ?"’ 








\er DRAWING 
Y PENCILS 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 





THE VENUS PENCIL CO., LTD., LOWER CLAPTON ROAD, LONDON ES 
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TUBE 








THERE IS A 


> COUPLIN LS, COUPLING 


TO SATISFY 
EVERY 
REQUIREMENT 


I 
! 
! 
! 
' 


M6, 
Sees / FLARED Brass 
DONALD BROWN (BROWNALL) LTD. ere 


LOWER MOSS LANE, MANCHESTER 15. TEL: DEAnsgate 4754/5 GRAMS: DONABROW, MANCHESTER. 15. 








‘FLUID-DRIVEN 


~ 
< 


GUARANTEED TO SHEAR TO WITHIN 
005 IN. ACCURACY 


ADVANTAGE 








ENORMOUS 
[nvestigate/ 





J. RHODES & SONS LTD. 
WAKEFIELD, ENG. 
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Murex ‘‘ Muraflux A’’ 
submerged-arc welding flux 


High quality is essential in the weld metal of thick plate for nuclear power vessels 
and similar applications. This high quality can now be obtained by automatic 
methods using the new “ Muraflux A” granular flux and the submerged-are process. 
Excellent Charpy impact results at sub-zero temperatures and good elongation 
figures in welds in 3 inch thick steel plate can be produced by using “* Muraflux A” 
with Murex “Murawire W2.” The ultimate tensile strength of the weld metal 
matches that of the parent plate and its radiographic quality is sound. 


This high quality can be combined with high production speeds when the new 
Murex “ Muramatic’’ automatic welding equipment is used. In short, Murex 
*“Muraflux A” granular flux, “ Murawire W2”’ filler wire and the ‘* Muramatic”’ 
machine provide a complete service for the automatic welding of thick plate by 
the submerged-arc process. Please write for full details. 





a complete service for automatic welding 
MUREX WELDING PROGESSES LTD., WALTHAM CROSS, HERTS. 






























—simplicity-+ 
... but each executed with the 
same precision vital to 
high grade chemical engineering 
plant and which can 
always be found in 


work carried out by 
Burnett and Rolfe Limited. 





AMERICAN CODES AND LL 





DESIGN AND CONSTRUCTION TO BRITISH, 
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Are these hands helping you? 


Hands such as these are em- 
ployed to ensure that efficient and 
economical use is made of the paint finishes 
which form a vital and integral part of modern 
mass production.* The assistance of skilled P.J. paint 
technicians is made directly available to industry through the 
intermediary services of area P.J. technical representatives. Make 
contact with your P.J. branch office to gain contact with your technical 
representative. 





*Test for film hardness—scratch test method. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


OYD’S 





BURNETT & ROLFE LIMITED 


THE ESPLANADE * 
Tel : CHATHAM 41766 


NORTHERN OFFICE: 32 Deansgate, Manchester 








ROCHESTER 


Telephone: TRAfalgar 5600 
* KENT. 


. Tel: Blackfriars 9084 


BRISTOL * GtASGOW 
SOUTHAMPTON 


. BOOTLE * BRIGHTON * 
NEWCASTLE-ON-TYNE * 


BIRMINGHAM 
* MANCHESTER °* 


BELFAST °* 
LEEDS 








WAM i iii 







PRESSED STEEL 


sections 


* 
o 


e 
° 






troughing 


LIAM 


i} 


1 





London Office: Terminal House, 52 





‘vil 


trench sheeting 
dovetail sheeting 
PALLETS and STILLAGES 
PRESS BRAKE WORK OF ALL DESCRIPTIONS 
including holing and welding as required. 


DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
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gutters 





Grosvenor Gardens, S.W.1. Telephone: SLOane 2275 
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JUST PUBLISHED — 
oe A 
complete 
library 
in two 
| volumes..” 


KEMPE; 


Engineers 
Year-Book 


Edited under the direction of the 
Editor of *‘ The Engineer"’ 


1959 


| (64th Edition) 
82/6 


| (plus postage 2/6) 








% 3,000 pages covering modern 
theory and practice in all branches 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 
subjects so concisely. 


ORDER YOUR 
COPY NOW 


Obtainable direct from the publishers 
or through your local booksellers. 


Send for 
complete prospectus to :— 





Kempe’s Engineers 
Year-Book 


| 28 Essex Street, 
Strand, London, W.C.2 
Telephone : CENtral 6565 





: 














THE 








SCOTISH 





ENGINEER 


17, Lynedoch Crescent, Glasgow, C.3.  pouGLas 6586/9 
58, Victoria Street, London, S.W.1. 
2, Sir Harry’s Road, Edgbaston, Birmingham, 5. CALTHORPE 2541 





Facing and 
Boring Machines 





These Type B facing and boring machines are designed to meet the growing 
demand for a simple yet robust machine with plenty of power for removing metal. 
Many users who find their own work growing increasingly specialised no longer 
need the great variety of features by which general purpose machines are made as 
versatile as possible. Type B machines are available with several different gear- 
boxes, feed boxes, etc., so that the total outlay can be confined to the features 
which are actually required. Two basic sizes are available for facing up to 30 
diameter and 48” diameter. Write for a descriptive booklet. 


Machine Tool Corporation 


Limited 


VICTORIA 2106 


The Building Centre, Brunswick Terrace, Leeds, 2. LEEDS 25250 
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THE DELTA METAL CO., LIMITED 


DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and DELTA works, DARTMOUTH STREET, BIRMINGHAM) 


On the lists of the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, Principal Railway and Steamship Companies, etc. 


EXTRUDED METALS: 


SOLE MANUFACTURERS OF "? D E LTA’’ B RAN D Registered Trade Mark 
HIGH-CLASS ENGINEERING ALLOYS: 


Strongest Malleable Bronzes. Acid-proof and other Corrosion-Resisting Alloys. Ingots, Billets, Forgings, 
Stampings, Castings, Rods, Sheets, Wire Tubes, etc. “ Delta ’’ White Antifriction Metals, White Brass, Babbit Metal, etc. 
Manganese and Aluminium Bronze and Brass, Naval Brass, Yellow Metal, Copper, Zinc, Aluminium, etc. 


Supplied to pass Admiralty Tests or other Specifications. 
ORIGINAL AND LARGEST MANUFACTURERS OF 


BRASS, BRONZE, YELLOW METAL, COPPER, NAVAL BRASS, RED ME 1 AL, ett: 
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OMI precision opticat 
MEASURING INSTRUMENTS 


tested and approved to NPL standards 


VERTICAL OMTIMETER 


A precision comparator designed for 
the measurements of length, thickness 
and diameter on all types of work. 
Readings taken to 0.00005” direct, 
0.000025” by estimation. Finer scale 
reading to 0.000025" can also be 
supplied. 

Capacity: Max. height of work 7°— 
Max. diameter 6”. 





TOOLMAKER’S MICROSCOPE 


An extremely versatile instrument 
for tool rooms and inspection depart- 
ments for rapid and accurate inspection 
of thread forms, form tools, hobs, 
plate gauges, etc 

Magnifications |0X, 30X, 60X or 10NX 
with fields of view from .6” to .060". 


PROJECTION PANTOMETER 
(MODEL “E”") 


For the inspection of three dimen- 
sional contours such as turbine 
blades. Eminently suited to experi- 
mental work requiring frequent 
changes in blade profile and adaptable 
for other contour checking work. 
Biade Capacity: Length—approxi- 
mately 15° (dependent upon root 
form). Chordal width—2.4". 





MODEL WP.i00 
LARGE CAPACITY UNIVERSAL PROJECTOR 


Representative of the progressive policy of Optical Measuring 
Tools Ltd. to anticipate inspection requirements of the 
engineering industry, the new Model WP.100 Large Capacity 
Universal Projector is an extremely versatile instrument designed 





HORIZONTAL OMTIMETER 


A comparator suitable for both 
external and internal checking of 


for both contour and surface projection. } d 4 \ 
Gauge projection lenses and condensers are turret-mounted pe woes bengyncar re, Ga. hae 
to facilitate rapid magnification changes. : : > 
Overall sharpness and accuracy of the projected image are — to 0.00005" direct, 0.000025 
features of the instrument. oe eseenee 
Magnification range |0X, 20X, 50X, 100X b ee ee ee oe - 
e@ supplied to order 


Screen size 60” x 40” (1524 mm x 1016 mm) 














SPECIALIZE IN THE MANUFACTURE OF PRECISION 
LENSES, OPTICAL FLATS, GRATICULES, PRISMS, 
PLANO-MIRRORS, ETC., AND CONTRACT FOR THE 
PRODUCTION OF UNIT OPTICS OF EVERY 
DESCRIPTION 


OPTICAL MEASURING TOOLS LTD 
MAIDENHEAD - BERKS 





Please relela: enquiries to 


NEWALL GROUP SALES LIMITE 


PETERBOROUGH | ee ee ae ee - }-8-9 
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LONDON OFFICE 
10, NORFOLK ST., 
LONDON, W.C.2 
Telegrams : 
TUBENPIPE, PHONE, LONDON 


Telephone : 
COVENT GARDEN 0315/67 


REGISTERED OFFICE & WORKS:— 


NETHERTON IRON WORKS 
KILMARNOCK, SCOTLAND 


Grams and Cablegrams : 
“BARR KILMARNOCK” 
Telephone : KILMARNOCK 791 


ie AB 





We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
| SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK. 
: MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


as 








Illustration of 8” dia. bore Solid Forged Bevel Standpipe, 
for offset position on boiler. 








| New Auto-Memota 
| Star-Delta Starters 


3 CONTACTOR PATTERN 


This range of “Auto-Memota” Push-Button Auto- 
matic Star-Delta Starters contains many new features 
developed in the M.E.M. Research Laboratory. The 
advanced design incorporates a three contactor switch- 
ing circuit and an extremzly reliable two-speed thermal 
changeover relay. Silver main contact studs are fitted 
throughout. All three contactors are mounted on a 
single sole-plate, to simplify wiring and facilitate in- 
spection. The starter is enclosed in a light, yet strong 
sheet steel case of neat appearance, rustproofed, and 
finished stove grey enamel. Adequate knockouts are 
provided. Visual indication in the “Run” position. This 
new “Auto-Memota”’ Star-Delta Starter is designed 
for control of motors up to 10 H.P., 15 amp rating, 
200-440 volts. Send today for List No. 416. 





MIDLAND ELECTRIC MANUFACTURING 








co TYSELEY BIRMINGHAM I! 
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before . 


The original ceramic nitric acid fume scrubbing towers <j “a 
at the Brantham Works of BX Plastics Ltd. 






“ 






and after 


the new fume scrubbing installation at Brantham, 
with towers and ducting entirely 
constructed of COBEX sheet. 


RIGID VINYL SHEET 





Offering high resistance to corrosive chemicals, 
Cobex finds extensive use as a lining 


or construction material for tanks, towers, troughs 


and ducting. Cobex is light, tough, non-inflammable, 


moisture-proof and dimensionally stable. 


No other synthetic constructional material combines the chemical resistance 


of COBEX with such ease of fabrication and low manufacturing costs. 


For full details, write: 


X BX PLAST { cs LT D A subsidiary of the British Xylonite Co. Ltd. 


HIGHAM STATION AVENUE, LONDON, E.4 TELEPHONE: LARKSWOOD SSII 


For EX-STOCK Orders telephone: 

Kingswinford 3551—Midlands Depot, Pensnett Trading Estate, Brierley Hill, Staffs. 
Manchester Gatley 6731—Northern Depot, Leestone Road, Wythenshawe, Manchester 22 
Glasgow South 4202—Scottish Depot, 81-83 Oxford Street, Glasgow, C.5 

London EUSton 4146—Miltoid Sales Division, 34-36 Royal College Street, London, N.W.1 
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Burner 







Or 


Stoker? 





As combustion engineers with considerable 
experience, IC are able to recommend and 
supply the most suitable firing equipment 
for coal, oil or gas to ensure the best 
possible use of your fuel. 






ONAL COMBUSTION PRODUCTS LTD. 


NINETEEN WOBURN PLACE, LONDON, WCI. WORKS: DERBY 


INTE 





Member of Atomic Power Constructions Limited. One of the Five British Nuclear Energy Groups siti 
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ecently completed, 

asily extended 
installation at 
Crigglestone 


Collie VY Avariable plate feeder, 
shown at foot, is fed from an existing 
hopper to a fully troughed standard 
belt conveyor 500 ft. long driven by a 
Goliath 6 head complete with fluid 
coupling and brake. Standard loop take 
up gear to store 60 ft. of belting, 
provides for extension of the main 


conveyor. 





Installed on an existing heap, the main Conveyor is 
on a gradient of 1 in 34 against. Initially, the main 
Conveyor is extending the heap forward by means 
of a travelling tripper and radial spreader conveyor. 
Eventually a further cross conveyor 225 ft. long will 
be installed at right-angles to the main Conveyor and 


dm RS2i 


ENGINEER 


Above: General view of the main conveyor. 


Centre: The main conveyor, with automatic tripper 
and spreader conveyor. 


Below: A variable plate feeder 


Photographs by courtesy of 
No. 6 Area North Eastern Division, 


the tripper and spreader will be transferred to the 
cross conveyor, so that the heaps can then extend on 
a 225 ft. wide front. 


Write for a copy of publication EN2I which 
describes Sutcliffe’s surface conveyor installations 





RICHARD SUTCLIFFE LTD - HORBURY - WAKEFIELD 
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— BELMOS 


serves the 
chemical 7 SA 
industry 


eae. 
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So 


lype GBM Flameproof ‘ The Belmes company has played a major part in the 
remote push button station b replacement of batch processing with the newer method o! 
continuous process production by placing at the disposal 
of the chemical engineer motor control gear 

explosion hazard exists. designed to meet the most exacting conditions 

of control in chemical manufacture. 


a ee 


me 
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for use in areas where an 


sania 
* 


Buxton Certified flameproof 


ecetatete 


Sound design, good appearance, ease of installation, 
ability to extend and modify as required—those features and 
comprehensive test facilities ensure a range of control 

gear in complete harmony with the best modern 

industrial practice. 


0 
note? 


for groups I, 11 and II11 gases. 





the [Xan company limited 
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‘HAINSWORTH' 
VARIABLE 
SPEED 
DRIVES 





‘FENAPLAST’ 
NYLON WEFTED 
COLLIERY CONVEYOR 
BELTING 


Design leadership 

and reliability ensure 
these Fenner products 
are used by ALL 
industries—everywhere 


The driving of machinery is our business and we 
make the products we sell. V-Belts and pulleys, flat 
belts and chain drives, couplings, speed reducers 
and variable speed drives. 

How to make and apply these to your advantage, 
better than the other fellow, determines our 
standard of living. 

In 1932 there were less than 200 of us; today 

there are more than 2,500, alert, 


energetic, helpful. 
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TAPER-LOCK 
CHAIN 
DRIVES 
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MOUNTED 
SPEED 
REDUCERS 


NS 





XS 


TAPER-LOCK 
V-BELT 
DRIVES 
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*FENAFLEX’ 
CUSHION 
COUPLINGS 
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FOR GING A HEA D os @ a Forgnearlyfa§centuryWalter Somers The forging plant at Hales Owen Is 


Ltd. Shave! Tbeen}famous for thet high the most up-to-date in the industry 
quality of of their “light andjheavy forg- and has been developed to keep 
ings. Therangeextendsfromsmalldie abreast of the forging requirements J 
blocksof afew poundstobuiltup Dox- for all branches of the engineering : 
ford Crankshafts weighing 120 tons. industry. ‘ 


WALTER SOMERS LTD., HALES OWEN, NR. BIRMINGHAM 
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THE 
SKERNE WORKS GRAFTON 
LIMITED DIESEL, ELECTRIC & STEAM 
ALBERT HILL, DARLINGTON 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 


Tel: DARLINGTON 56/2 


* ge 


-PRESSINGS 
PRESSED SECTIONS 
COLD FORMEDSECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 

















2, eM aA oe SS meg a TOE Se ty 
= “SS POWER UNITS AVAILABLE FOR CONVERTING | 
All enquiries promptly dealt with 7H) STEAM CRANES TO DIESEL OR ELECTRIC DRIVE [ia 
EES ag OR, a ee 
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| “Know-how” 


One of many new words in common use at the present day. Such words 
are not always pretty but are usually very expressive. 
| Consider for instance :— 





GORDON ‘know-how ’’ on AUTOMATIC BOILER CONTROL and 
ELLIOTT ‘‘ know-how ”’ on INSTRUMENTATION 


combined to bring to steam users the finest possible equipment and 
service for complete instrumentation and automatic control of any type of 
boiler or size of plant. 


If you want ‘“‘Know-how”’ consult 


JAMES GORDON & CO LTD (CORDON 


DALSTON GARDENS * STANMORE « MIDDX 




















A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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Worm Drive HOSE CLIP 


Our 100 years presswork experience has enabled us to produce a dip 
with all the tenacity of thé Bulldog. 


immediate delivery of all Standard sizes from stock. 


Semple and price list from Dep. E 
MERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 


























POSITIVE PRESSURE BLOWERS AND 
EXHAUSTERS. 

For positive pressures up to 10 Ibs per sq. in 
from approx. 240 to 16,000 c.f.h. Belt-driven or 
motorised. A number of these machines can 
now be supplied non-lubricant up to !0 Ibs. press- 
ure. Water-coo'ed machines for pressures up 
to 50 Ibs. 


S.P. TYPE FAN. 

Precision engineered 
High Pressure Fans in 
cast iron and steel plate 
Capacities ranging from 
8,000 c.f.h. to 300,000 
cf.h. in pressures from 
6” to 56” w.g. Supplied 
belt-driven or motorised 





MILD STEEL MULTI-VANE RUNNERS. 
Precision made in sizes to customers’ own spect 
fications for building into existing equipment 





WILLIAM ALLDAY € CO. LTD. 


Tel: Stourpert 2311/4. 
Tel: Addiscombe 1162 and 1295. 





Head Office and Werks: “ Alcosa”’ Works, Stourport-on-Severn, Worcs. 
Lenden Office: 158 Birchanger Road, South Nerweod, S.E.25. 
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Lamson pioneers 


the conquest 


of Ps 
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with 





Carrier Airtubes 





Conveyors 
Pallet Loaders 











IN GREY IRON, GUN METAL, : 
HIGH TENSILE BRASSES AND from print 
ALUMINIUM to product! 


THOS. HOLGROFT 


AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON TELEPHONE : WOLVERHAMPTON 41271 /2 
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The most efficient couplings obtainatte 
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\ Years of experience, quality of engineering and an 
ingenious approach to problems of goods and 
document handling have taught us a lot about the 
conquest of inner space, the space through which 
your materials move. 
This is what we mean— 
Baggage and Document handling at Gatwick 
Airport... 
Document handling at London Airport... 

\ Mail handling at the future Shell Headquarters, 

: South Bank... 

Handling Radio and Television sets at 
Philips Electrical... 

\ \ Pneumatic Conveying of ‘Telcothene' at 

\ \ Submarine Cables... 

& | \ ...Just a few of the many recent con- 

%\ \ tracts undertaken by Lamson. 

Fully integrated package conveyor 

systems for every kind of materials 

handling. 

Automatic Pallet Loaders handling a 
variety of products at an overall 
output of 2,400 an hour. 

Lamson Carrier Airtubes speeding 
documents (up to 7ib files) at 





4 1B COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 





unexcelled reputation for efficiency and reliability and numerous 


go 30 m.p.h. between departments. 
- We engineer, build, install and Couplings supplied over thirty years ago are still giving trouble-free 
guarantee our systems. No split 
responsibility. service. 


LAM Ss ON Engineering Co. Ltd., | The outstanding resilience of Bibby Couplings dampens shocks and. 
HYTHE ROAD, LONDON, N.W.10 | vibrations, ensures smooth running of plant, eliminates breakdowns. 


Telephone: GLASbrene. 2684 _ Standard Couplings up to 7/2" bore can be supplied from stock. 


A member of the Lamson Industries Group | We invite you to write for our illustrated brochure 


Vanufacturers of: Carrier Airtubes, Conveyors, Pallet Loaders, 
entilation, Dust and Fume Extraction Plants, Portable and Central 


Vacuum eanin n r u cs “ 
ee eee THE WELLMAN BIBBY COMPANY LIMITED 








PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 











110 THE EN 


SHOT BLAST PLANTS 


of all types including 
AIRLESS WHEELBLAST PLANTS 


Over 50 years experience embodied in 








design and manufacture 


| 
| ST. GEORGES ENGINEERS LTD., 
ORDSALL LANE, MANCHESTER 5 


Telegrams: ‘‘Georgic’’ Manchester 5 





Telephone: TRAfford Park 1207 (4 lines) 


























New Bond Street, Halifax. Telephone : Halifax 5217,8 
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Mechanised 
Handling 


This kind of plant is 
almost as beneficial to 








your customers as it is to 
you. They can be sure 
you are delivering to 
specification and with 2 
greater speed. Lorries are 

loaded in a matter of seconds and kept on the 
road. You save your own time as well as 
theirs and the quality of the product is 
mechanically assured. This type of plant can 
be designed and adapted to your needs, whilst 


allowing for any special conditions of site 








or working. 
asus of 
‘““TENEMAX” 
Boe t AG A RA Regd. TRADE MARK 
PIANO WIRE 
SCREENS (Gt. Britain) LTD. SCREENING 
SURFACES 


STRAYSFIELD ROAD, CLAY HILL, 
ENFIELD, MIDDLESEX. 


The solution to damp and 
difficult materials, 


No heating required. 


Telephone: ENField 6622 (4 lines) Fullest particulars on request. 




















G 

SPURS WORMS 
BEVELS RACKS 
{ 
(| WORM SCREWS 
| | WHEELS SILENT 
HELICALS — 
: CHAIN a 
GEARS % 
| 
} All materials 
emaenal standard 
Supply | pitches to 
[ Cutting Only 7ft diameter 
{ General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquires to 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 
Telegrams: “‘ Gears.’” 
| 
| 


eee eee 





STEEL 





SHEETS - PLATES - SECTIONS 
BRIDGE RAILS 
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MERCHANT ~~ BARS 
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SAWING & PROFILE 
CUTTING IN ALL THICK- 
NESSES AND SHAPES. 


BRIGHT DRAWN BARS 


HOOPS AND STRIP - ETC. 


(WEST BROMWICH) LTD 


EAGLE WORKS-GRAREETS GAEEN 


WEST BROMWICH 


TELEPHONE: Tipton IBIL -10 LINES 





COLD 
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No wait ...no waste wath 


METROVICK RIVET HEATER. 


Hot 1 ae ae | 


ré iswtance ‘ile 


thy ’ . , . j 
Lii¢ ise of current 1s contined to period 


I 


] 
| 


Both singel and multi-head types art mpie to operate Bal requil 
little maintenance apart from electrode dressing. The « lectrodes 


quickly adjustable and, in multi-head types, separate transiormers a1 


used so that rivets of different siz in be heated simultaneous! 


- 1 1 1 
Heat 1S concentrated 1a otive } I vhiist sale heads ol 


remain comparatively c full visibility during heating red 


risk of burning. The machines are of strong, drip-proof constru 


enabling them to be used in sermi-exposed positions 


CHARACTERISTIC DATA (Ai ble to each head) 


Equivalent continuous 

rating (kVA) 17 
Maximum input in 

normal operation (kVA) 

i telmaae heating range 

fo) ae od BS 1 


Average output in 
lb. per hour 


A Metrovick three-head Electric Resistance 
Rivet Heater 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTO « TRAFFORD PARK - MANCHESTER, 17 
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SMITH cranes 
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Smith Cranes employ 


; 

& 
i 
. 
Ss 
Ss 
x 
NY 
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the newest forms of 





power and are serving 
the biggest names in 

industry, both in the 
United Kingdom and 





overseas. Typical of 
Smith's modern produc- 
tions is this 25-ton 
diesel-electric shunting 
crane, supplied to the 
Distington Engineering 
Ce. Ltd., shown 





manoeuvring a large unit 








of tunnelling mechanism. 














A Smith 5-ton diesel shunting crane operating a ring 
discharge grab to unload from railway wagons at th 
United Glass Bottle Co. Ltd., St. Helens 


2 








THOMAS SMITH & SONS (RODLEY) LTD - GRANE & EXCAVATOR WORKS - RODLEY 


THE ENGINEER 














__ Consulting Engineers, Scott & Wilson, Kirkpatrick & Partners 
Part of the steel framed structure supplied to British Nylon 


Spinners ( Australia) Pty. Ltd. for their new factory at Melbourne. 


BRAITHWAITE & CO. ENGINEERS LIMITED 


BRIDGE AND CONSTRUCTIONAL ENGINEERS 


LONDON OFFIGE DORLAND HOUSE REGENT ST LONDON SWI TEL: WHITEHALL 3993 


a ae 
J. W. TEALE, LTD., 


OLDCOTES, WORKSOP. 
Phone: North Cariton 289 


GREY IRON 
ALUMINIUM 


NON-FERROUS 


CASTINGS 


MACHINED ASSEMBLIES 


also 


DIE CASTINGS 
IN ALUMINIUM 
MAZAK, LEAD 
& TIN ALLOYS 


ECLIPSE 


FOUNDRY 


& ENGINEERING 
C0.covnuty) LTD, 


BRITANNIA WORKS, 
SEDGLEY ROAD, WEST 


TIPTON, STAFFS. 


Telephone: TIPton 2545 (3 lines) 











— a A erarremr  ee  e 
SN eg ee ee 


SO oe ee 


114 


THE ENGINEER May 15, 1959 











LOVERIDGE LTD 


[51-153 BUTE STREET, DOCKS, CARDIFF 


steel 
manufacturers 1 LOCKS 
vE 
MULTIPLE r0S 
L E LoS 
T guarcl BLO 
& PATER wine RO 


giNGLE A 


ILLUSTRATED LISTS 
ON REQUEST 


Telephone: Cardiff 23641 (5 lines) 














a “y) 
1 oe @ 


TEEL $155,270 lbs- 


uP TO TWO TONS UP TO EIGHT TONS 





TAKE 
THE 
CAKE 
FOR 
CASTINGS 


_— 5 oO. 
Nall = tla . i 


'* NEWPORT 64845 


eek. | 






be 


‘* NEWPORT :- 








* WESTGATE WORKS 





‘* BAKER & COMPANY LTD 


The word MEEHANITE is o Registered Trade Mork 

















This man is chained to the heavy respon- 
sibility of efficiently operating valves by 
manual control, making successful plant 
operation entirely dependent upon his 
infallibility. Hand-operation, besides being 
prone to human error, is wasteful in terms 
of-time and money. 

Motorisation by Rotork will eliminate the 
problems caused by the chain method of 
operating inaccessible valves. 

Any size or type of valve can be fitted with 
a Rotork actuator for push-button or auto- 











matic operation: any number of valves can 
be controlled simultaneously: an arrange- ce 
ment of valves can be sequence-interlocked se 
to ensure foolproof operation: centralized hi 
control of widely separated valves can be re 
arranged from one convenient point. pr 
Our catalogue contains extensive informa- ; 
tion about valve control. May we send you 
a copy? 
A Rotork 100AS Actuator 
on a 20” class 600 Newman 
McEvoy conduit valve. 
a 
[P? Rotork Actuators 
for Valve Control | 


ROTORK ENGINEERING CO.LTD., of BATH, ENGLAND ‘Te!: 64558 
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( Pp MacLellan Hose, one of the men who 
hp 


When a Buyer wants a_ special 


see that he gets it is Duff Ross, 


Industrial Division Sales 
Manager. The vigour 
and dash which he showed on the rugby field 

until recently now goes into ensuring prompt 


MacLellan are large enough to employ the most 


é and positive answers to customers’ enquiries. 
up-to-date methods and equipment; close-knit = q 


ae NaS Duff Ross likens his sales team to a three- 
enough to give every order individual attention; 


adaptable enough to meet your special needs. quarter line, running hard and straight all 


; : ; the time, and never missing an opening. 
‘Samson’, ‘ Stalwart’, ‘Staunch’ and ‘ Sturdy’ are & poomg 


Standard grades for suction and discharge of water, if you are a hose buyer, give 


: i . You'll 
sand, slurry, etc. Other grades for chemical, MacLellan service a try ow 


oil and other services. Large stocks at all depots. find you'll be the one who scores. 


Lengths generally up to 60 ft. Express delivery. 





| MacLellan 


George MacLellan & Co. Ltd. 


For over eighty years, makers of rubber for 
industry; suction and discharge hose, 
conveyor belting for outdoor and underground 
Service, expansion joints, rubber jointing 

and cut joints, Macbond rubber and ebonite 
ining and covering, Mactex rubber buckets 
roller and idler covers, asbestos millboard, 
Protective clothing. 








185-195 SHUNA STREET, MARYHILL, GLASGOW, N.W.! 
Telephone: Maryhill 5111/9 Telegrams: ‘CAOUTCHOUC * Glasgow 


George MacLellan & Co. Ltd. Stocks at: 


j London: Burston Road, Putney, S.W.15. Telephone: Putney 5678 
: Belfast: 60b North Queen Street. Telephone: 22822 
Newcastle: 3-5 Queen Street. Telephone: 27617 


TECHNICAL REPRESENTATIVES THROUGHOUT THE COUNTRY 
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LOCATION — 
Durgapur-— India 


In course of erection is 
shown the lattice girders 
and roof trusses to the Light 
and Heavy Machine Shops 
and Loco Repair Shops for 
the Central Engineering 
Maintenance Department 
of the Durgapur Steel 
Project. 

These form part of one of 
the several buildings of which 
the steelwork has been 
designed, fabricated and 
erected by CLEVELAND. 


Fvonstuction Cy CLEVELAND 
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CUSTOMERS OF CARBORUNDUM 


Bert Kilgour has worked at the main factory of A. V. 
Roe & Co. Ltd, at Chadderton, for 40 years, and is 
now the senior foreman of the toolroom, in which 300 
men are employed: “ Must be one of the biggest tool- 
rooms in the country”’, Bert says. “We started getting 
grinding wheels from CARBORUNDUM in 1936, and 
they’ve supplied most of our wheels ever since then. 
That’s for the whole factory—not just the toolroom. 
Why? Well, because their wheels do a good job, and 
give us good service. They’ve always been ready to 
help us when we’ve asked them to.” 









CARBORUNDUM can help YOU 


In most of the major industries of the world, 
CARBORUNDUM is helping top firms to make better 
products, to cut costs, and to speed production. In the 
sharply competitive industrial climate of today there 
are three main conditions for success: high quality, 
low prices, and early deliveries. CARBORUNDUM 


can help you to meet them all. 


THF CARBORUNDUM COMPANY LIMITED + TRAFFORD 





“The tools for machining 


jobs on the Avro Vulcan 
are mostly ground 


on wheels from 


CARBORUNDUM” 


says Bert Kilgour 


Products by 


CARBORUNDUM 





TRADE MARK 


can cut your costs 


PARK »- MANCHESTER 17 « PHONE: TRAFFORD PARK 2381 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 
BUSINESSES and PREMISES - TENDERS 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 





For advertisements 1 inch and upwards. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 
Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch, 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of t-page. 
(12 column inches) and upwards, e.g. ¢-page £22. 4-page £41 10s. Full page £78, 
6 insertions 5%. 13 insertions 10%. 26 insertions 15%. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 3-page (12 column inches), 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘‘ Run-on” and “‘ Semi-displayed ’* advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed ’’ and ‘* Illustrated '’ advertisements by noon 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., “‘ The Engineer ’’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565 





PUBLIC APPOINTMENTS 


WARWICKSHIRE EDUCATION 
COMMITTEE 


NUNEATON TECHNICAL COLLEGE AND 
SCHOOL OF ART 


Principal : W. HOWARD JOINT, M.A. 


ASSISTANTS 


Applications are invited for the following new 
full-time posts in the Engineering Department. 

(1) ASSISTANT, Grade A, for Workshop Practice 
in the City and Guilds of London Institute courses. 
(2) ASSISTANT, Grade B, to assist in work to 

Higher National Certificate in Production Engi- 

neering, and to give assistance in Mechanical 

Craft Courses : 
(3) ASSISTANT, Grade B, for Electrical craft 

courses and to give assistance in Ordinary National 

Certificate and Higher National Certificate Elec- 

trical courses. arn 

For post (1), good practical experience in fitting 
shop and machine shop practice is required. : 

For posts (2) and (3), minimum professional 
requirement is Corporate Membership of an appro- 
priate Engineering Institution. 

The salary scales will be in accordance with the 
Burnham Technical Report and the starting points 
will depend upon qualifications and previous 
experience ; 

Further particulars may be obtained from the 
Principal, Technical College and School of Art, 
Hinckley Road, Nuneaton, to whom completed 
forms must be returned by 18th May, 1959. 

N. A. Y¥. YORKE-LODGE, 

E5812 County Education Officer. 


UNIVERSITY COLLEGE OF, 
NORTH WALES, 
BANGOR 





DEPARTMENT OF ELECTRONIC 
ENGINEERING 


Applications are invited for the following posts : 
(a) SENIOR LECTURER or LECTURER IN 

CONTROL ENGINEERING. Applicants should 

have research or industria) experience with servo- 

mechanisms or in process control. 

(b) LECTURER IN MATERIALS. Applicants 
should have a thorough knowledge of the physics 
of materials and should preferably have had 
research or industrial experience involving solid 
state physics. 

(c) LECTURER IN ELECTRONIC ENGINEER- 
ING. Applicants should have good qualifications 
in light current electrical engineering or in physics 
The salary scale for a Senior Lecturer is £1650 by 

£75 to £2050 per annum, and for a Lecturer is 

£900 by £50 to £1350 by £75 to £1650. The initial 
salary will depend on the qualifications and experience 
of the person appointed In addition there are 

F.S.S.U. benefits and family allowances. The 

appointments will date from September 1, 1959, or 

from dates to be arranged with the successful 
candidate. 

Two copies of the application should reach the 
undersigned, from whom further particulars may be 
obtained, not later than June 20, 1959. 

KENNETH LAWRENCE, 

ES791 Secretary and Registrar 





CIVIL SERVICE COMMISSION 


H.M. DOCKYARD TECHNICAL COLLEGES 


TEACHING POSTS 


Teaching posts in H.M. Dockyard Technical 
Colleges. Pensionable (non-contributory) ASSIST- 
ANT LECTURER posts for men : three at Devon- 
port for: (1) English with a modern language ; 
(2) Physics, and (3) Mechanical Engineering ; one 
each at Chatham and Rosyth for Electrical Engineer- 
ing. Ability to help with other subjects essential! 
Appointment September, 1959, or as soon after as 
possible 

Qualifications : University Degree or equivalent 
and ability to teach special subject to H.N.C 
standard. Burnham scales for Technical Colleges 
Final year students may apply. 

Write : Civil Service Commission, Burlington 
Gardens, London, W.!, for application form, 


/ i 10th June, 1959. 
quoting 4981/59. Closing date ne tes 


PUBLIC APPOINTMENTS 
SURREY EDUCATION COMMITTEE 


KINGSTON TECHNICAL COLLEGE 


FASSETT ROAD, KINGSTON-UPON- 
THAMES 


ASSISTANT GRADE “B” 


Required for Ist September, 1959, ASSISTANT, 
Grade “ B,” for the Production Engineering and 
Machine Shop Engineering Courses in the DE- 
PARTMENT OF MANAGEMENT, WORK 
STUDY and PRODUCTION. Candidates should 
hold a Higher National Diploma or Certificate in 
Engineering with Production Engineering subjects, 
or full Technological Certificate in Machine Shop 
Engineering or equivalent qualification, together with 
teaching and industrial experience. Salary: Burn- 
ham Technical Scale (men), £682 10s. by £26 5s. to 
£1076 5s., with additions for training, Degree and 
approved experience. London Allowance payable. 

Further particulars and application form from the 
Principal, on receipt of stamped, addressed envelope, 
to be returned as soon as possible. ES808 





CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


ERDINGTON TECHNICAL COLLEGE, 
EDWARDS ROAD, BIRMINGHAM, 24 


Principal : G. GREASLEY, D.LC., M.LE.E., 
A.M.1.Mech.E 


ASSISTANT TEACHERS, GRADE “B” 


Applications are invited for three posts as ASSIST- 
ANT TEACHERS, Grade “ B,”’ to commence duty 
on Ist September, 1959. The vacancies are in the 
Mechanical Engineering Department and also in the 
Electrical Engineering Department, both of which 
include classes from Pre-Senior to O.N.C. level 
C.G.L.1. Intermediate courses in Machine-shop 
Engineering and in Electrical Installation work are 
also provided. Industrial and teaching experience 
are both desirable. 

Salary Scale: £682 10s. by £26 Ss. to £1076 5s. 
per annum. Additional increments above the 
minimum of the scale may be granted for industrial 
and commercial experience. There are also additions 
to the scale for a Degree or for equivalent profes- 
sional qualifications. 

Application forms and further details may be 
obtained from the Principal of the College (s.a.e.), 
and should be returned to him as soon as possible. 

2. L. RUSSELL, 

ES823 Chief Education Officer 





BEDFORDSHIRE EDUCATION 
COMMITTEE 


MANDER COLLEGE, BEDFORD 


SENIOR LECTURER 


Applications invited from University Graduates 
with industrial and teaching experience, for appoint- 
ment from Ist September as SENIOR LECTURER 
IN MECHANICAL ENGINEERING inthe 
Department of Engineering, Mander College, 
Bedford. Specialist subjects, Strength of Materials 
and Theory of Machines to H.N.C. standard. 

Salary scale : £1417 10s. to £1627 10s. 

Forms of application and further particulars from 
the College Principal 

T. S. LUCKING, 


ES771 Director of Education 





UNIVERSITY OF SHEFFIELD 


LECTURER 


Applications are invited for the post of LEC- 
TURER IN CIVIL ENGINEERING, to begin 
duties on Ist October, 1959. Initial salary according 
to qualifications and experience, on the scale £900 
by £50 to £1350 by £75 to £1650, with F.S.S.U. 
provision and family allowance. A grant towards 
removal expenses will be made. 

Further particulars should be obtained from the 
Registrar, to whom applications (4 copies) should be 
sent by 30th May 1959. E5695 


PUBLIC APPOINTMENTS 


CITY AND COUNTY OF 
NEWCASTLE UPON TYNE 


RUTHERFORD COLLEGE OF 
TECHNOLOGY 


(SELECTED FOR DEVELOPMENT INTO A 
COLLEGE OF ADVANCED TECHNOLOGY) 


APPOINTMENTS IN MECHANICAL AND 
CIVIL ENGINEERING DEPARTMENT 


Due to expansion of the College, the Governors 
invite applications for the following appointments, 
duties to commence on Ist September, 1959 :— 
MECHANICAL AND CIVIL ENGINEERING 

DEPARTMENT 
(i) SENIOR LECTURER (2 vacancies) with 

experience of some of : Aerodynamics and Fluid 

Mechanics, Heat Transfer, Strength of Materials, 

Theory of Machines. 

(ii) LECTURER (4 vacancies), with experience of 
some of: Heat Engines and Thermodynamics, 
Strength of Materials, Workshop Technology. 

The College is housed in new and well-equipped 
premises with good facilities for research work and 
in all cases the work will be concerned with courses 
leading to the Diploma in Technology, Higher 
National Diploma or Higher National Certificate. 

Candidates should possess a good Honours or 
Higher Degree and have had suitable industrial and/or 
teaching experience. Salary will be in accordance 
with the Burnham Technical Scale: viz., Senior 
Lecturer, £1417 10s. by £52 10s. to £1627 10s. ; 
Lecturer, £1260 by £31 10s. to £1417 10s. The 
commencing salary is dependent upon approved 
previous service and experience. 

Application form (returnable within 14 days) and 
further particulars may be obtained from the 
Principal, Rutherford College of Technology, 
Northumberland Road, Newcastle upon Tyne, 1. 

E5826 





LONDON COUNTY COUNCIL 
BRIXTON SCHOOL OF BUILDING 
LECTURER IN CIVIL ENGINEERING 


Brixton School of Building, Ferndale Road, 
S.W.4, 
Required, September, 1959, LECTURER IN 
CIVIL ENGINEERING. Should be Engineering 
Graduate of British University and Corporate 
Member of an appropriate professional dy ; 
experience of Structural Engineering, and Teaching 
or Research experience desirable. Burnham (F.E.) 
Scale : £1260 by £31 10s. to £1417 10s. 

Application forms from Secretary (S.A.E.), 
returnable by 29th May, 1959. (1047) E5816 





CIVIL SERVICE COMMISSION 


ARMY OPERATIONAL RESEARCH 
ORGANISATION 


SENIOR MOTION STUDY OFFICER AND 
MOTION STUDY OFFICER 


Army Operational Research Organisation, West 
Byfleet, Surrey. 

(a) SENIOR MOTION STUDY OFFICER or 

MOTION STUDY OFFICER, Grade I (one post). 
(b) MOTION STUDY OFFICER, Grade II (two 

posts) 

Pensionable posts for men aged at least 35, 30 or 
25 (according to grade) on Ist May, 1959, acquainted 
with standard techniques of motion and time study 
and having, normally, some knowledge of industrial 
administration and procedure (planning, costing, 
layout, &c.) and familiarity with technique of job 
analysis and evaluation. Experience in the applica- 
tion of these techniques in a variety of industrial 
technologies is essential, and sufficient engineering 
experience to deal with preliminary design of fixtures 
and devices is desirable. For post (a) knowledge of 
operational research techniques and ability to plan 
experiments are essential; and the senior post 
requires lecturing and teaching ability 

Salary: post (a), £1090-£1250 or £1315-£1560, 
according to grade ; starting salary above minimum 
may be granted ; post (b), £635 at age 25 to £795 
at 30 or over, rising to £1025. Promotion prospects. 
P hetonag J — — Commission, 17, North Audley 

treet, London, W.1, for application fo ing 
$4982/59. Closing date 16th Fone, Faia esst7 
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PUBLIC APPOINTMENTS 





WEST DORSET WATER BOARD 
APPOINTMENTS 


(a) ASSISTANT. E 
a) AS A ENGINEER, A.P.T. IV (£1065. 
Re annum). — 
( NGINEERING ASSISTANT, A.P.T 
SN? pe Sana. —— 
pplications are invited for the abov " 
a © above appoint 

Candidates for (a) must be Associate M 
the Institution of Civil Engineers and the Na 
of Water Engineers, and have a thorough knowledge 
of Water Engineering practice, with Particular 
reference to underground supplies, Pumps and service 
reservoirs. 

Candidates for (b) should be pursuing a course of 
study leading to the qualifications for pte nee 
(a) and some intermediate examination should have 
been passed. General Drawing Office experience is 
necessary and preference will be given to candidates 
with some Water Engineering knowledge. 

Both appointments will be subject to the provisions 
of the Local Government Superannuation Acts, the 
National Scheme of Conditions of Service and to 
passing a medical examination. 

Forms of application and further particulars may 
be obtained from the undersigned and to whom 
applications should be returned by Monday, June Ist 

R. CHAPMAN, A.M.LC.E., A.M.LW.E., 
Engineer and M 
11, Downes Street, . mee 
Bridport, 
Dorset. E5802 





SHEFFIELD CORPORATION 
WATERWORKS 





CHIEF ASSISTANT IN-CHARGE 
CONSTRUCTION SECTION 





_ Applications are invited for this t, J.N.C. 
Scale C (£1385-£1620), on the staff of the General 
Manager and Engineer, J. Noel Wood, M.LC.E. 
Commencing salary according to qualifications and 
eaperience. 

Applicants must be chartered civil engineers, with 
considerable experience of design and construction 
of works and preparation of contract documents. 
Duties include responsibility for a large programme 
of new works. 

The appointment is subject to national conditions 
of service as applied by the City Council, including 
3 months’ notice on either side. Superannuable 
post ; medical examination. 

Alternate Saturday morning leave ; car allowance. 
een housing accommodation available to 
ent. 


Applications, stating age, qualifications, experience, 
Present and past appointments (with dates and 
salaries), and quoting the names and addresses of 
two referees, must reach the undersigned by 2ist 


May, 1959. 
JOHN HEYS, 
Town Clerk 
Town Hall, 
Sheffield, 1. E5734 





PORT OF BRISTOL AUTHORITY 





CHIEF ASSISTANT ENGINEER 
(MECHANICAL) 





Applications invited for above post. Successful 
applicant will be responsible to Engineer-in-Chief 
for maintenance of all classes of mechanical plant, 
including steam and diesel locomotives, road vehicles, 
cranes, hydraulic machinery, pumping stations, 
refrigeration plant, grain handling machinery and 4 
wide variety of mechanical handling equipment ; 
for specification and procurement of new and 
replacement plant ; and for supervision of repair 
workshops employing approximately 230 men : 

Applicants must hold Corporate Membership of @ 
recognised Engineering Institution. 

Salary: £1520 by £60 (3) by £55 (1) to £1755 
per annum. Starting salary within this range accord 
ing to qualifications and experience. 

Appointment subject to medical examination and 
6 months’ probationary period. Post pensionable 
(Local Government Superannuation Act. 1953) 
Car allowance payable. 

Applications, giving age, qualificatidns, experience, 
&c., to Engineer-in-Chief, Port of Bristo! 4 thority, 
Avonmouth Docks, Bristol, in sealed «envelope 
endorsed “ C.A.E. (M),” by 12th June. Anplicants 
must state whether they are related to any member 
or officer of Bristol Corporation. (Canvas ng dis- 
qualifies. £5797 
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May 15, 1959 
PUBLIC APPOINTMENTS 





RUGBY RURAL DISTRICT 
COUNCIL 


ATER SUPPLY—CONTRACT 
wisTorT W no. 12 


—_—_— 


OLSTON AREA SEWERAGE AND 


had PURIFICATION—CONTRACT 
NO. 13 


SEWAGE 
NTMENT OF RESIDENT 
“apse ENGINEER 


Applications are invited for the above appointment 
to supervise the following works : 
CONTRACT No. 12 } 

The construction of one 220,000 gallon reinforced 
concrete reservoir, including valve house, about 8 
miles of asbestos cement and spun-iron water mains, 
jin. to 8in., and the provision of service connec- 


CONTRACT No. 13 

One laying of 54 miles of concrete and salt-glazed 
ware sewers, 34 miles of asbestos cement pumping 
mains, three pumping stations and the construction 
of sewage purification works for 7000 people. 

It is expected that Contract No. 12 will commence 
a few months before Contract No. 13 and both will 
be under the direction of the Consulting Engineers, 

_ J. D. and D. M. Watson, MM.LC.E., 
67, Tufton Street, Westminster, London, S.W.1. _ 
The salary is £1200 per annum and the appoint- 
ment, subject to satisfactory service, will last approxi- 
mately 2 years and will be terminable by 2 months 
notice on either side. 

The period of employment may be extended to 
cover the supervision of further works of a similar 
nature within the Rural District, which it is expected 
will form the subject of subsequent Contracts. 

A car mileage allowance will be paid and the 
Council will be prepared to consider making housing 
accommodation available, if required. 

Applicants, who should be Associate Members of 
the Institution of Civil Engineers or have com- 
parable qualifications and must have had experience 
of similar work, should apply in writing to the 
undersigned not later than 23rd May, 1959, giving 
full particulars of age, qualifications and experience 
and the names and addresses of two persons to whom 
reference may Ta 

vassing Wt ly. 
-_ ¥ win H. A. WILDE, 


Clerk of the Council. 
Council Offices, 
24, Warwick Street, 


Rugby. 
27th April, 1959. E5687 





CENTRAL ELECTRICITY AND 
WATER ADMINISTRATION 


KHARTOUM, SUDAN 


SHIFT CHARGE ENGINEERS 


SHIFT CHARGE ENGINEERS required for 
service in Burri Steam Power Station, Khartoum. 
Salary in the range of £S.1200-£S.1600 (£S.1= 
£1 0s. 6d.), plus cost-of-living allowance, free house 
with hard furnishings and free supplies of electricity 
and water. 

Contracts will be for three years, with a bonus of 
10 per cent of basic salary over the contractural 
period. A generous leave allowance with free 
passage for employee and family. 

The Power Station consists of 20MW of modern 
steam power plant with 1OMW of diesel stand-by 
and peak load plant. 

Applications, giving age, qualifications, experience, 
present position and salary, together with names of 
two referees, should be addressed to The Power & 
Traction Finance Co., Ltd., Queens House, 28, 
Kingsway, London, W.C.2. E5787 





LEICESTER WATER DEPARTMENT 


MECHANICAL AND ELECTRICAL 
ENGINEER 


MECHANICAL AND ELECTRICAL ENGI- 
NEER required by the Leicester Water Department, 
for work on the design, installation and maintenance 
of pumping and treatment plant, switchgear, remote 
control systems and mechanical plant. 

Candidates should preferably be Chartered, 
Mechanical or Electrical Engineers, or at least hold 
the Higher National Certificate. Workshop and 
drawing-office experience is necessary, but previous 
experience with a water undertaking is not essential. 

Salary will be A.P.T. IV (£1065 to £1220). 

The appointment is subject to the provisions of 
the Local Government Superannuation Acts, 1937 
to 1953, and to a satisfactory medical examination. 

Applications, giving full details of training and 
experience should be submitted before Saturday, 

th May, 1959, to the Engineer and Manager, 
Water Department, Bowling Green Street, ——- 








THURROCK URBAN DISTRICT 
COUNCIL 
ENGINEER AND SURVEYOR’S 
DEPARTMENT 





ENGINEERING ASSISTANT 





Thurrock Urban District Council (Engineer and 
Surveyor’s Department) require ENGINEERING 
ASSISTANT. Salary within A.P.T. 1/11: £610- 
£880 per annum. Candidates should have com- 
Pleted their training in a Municipal or Civil Engi- 
neer's Office and have had some subsequent experi- 
ence. Appointment pensionable. 


Applications, stating age, qualifications and 
€xperience, and quoting three referees, to Clerk of 
the Council, Council Offices, Grays, Essex, by 26th 
May, 1959 Canvassing disqualifies. Relationship 
with Members or Senior Officers of the Council must 
be disclosed E5778 


THE ENGINEER 


PUBLIC APPOINTMENTS 





GHANA PUBLIC SERVICE 
COMMISSION 





APPOINTMENTS 


Applications are invited for the following vacancies: 

ASSISTANT CHIEF ENGINEER, RURAL 
WATER DEVELOPMENT. Normally stationed at 
Tamale and responsible for the administration and 
organisation of the department's activities in Northern 
Ghana. Candidates, preferably below 45, must be 
Graduates (B.Sc. Eng. or other recognised Engineer- 
ing ), with not less than 12 years’ approved 
post-qualification experience, or must have passed 
Parts I and II of the examination of the Institution 
of Civil Engineers and have obtained not less than 
10 years’ approved experience subsequent to passing 
the examination, 5 years of which should have been 
spent in the design and operation of water supply 
of various types. Preference will be given to Associate 
Members of the Institution of Water Engineers or 
of the Institution of Mechanical Engineers. Salary 
in range £2280-£2400, according to age, qualifica- 
tions and experience. 

ENGINEER, PUBLIC HEALTH, MINISTRY 
OF HEALTH.—To advise on the application of 
engineering techniques to health problems (e.g. 
control of malaria, schistosomiasis, guinea worm, 
alimentary infections) and, particularly during the 
designing and constructional stages, on the health 
aspects of all engineering projects such as roads, 
railways, dams, irrigation, water supply, sewages, 
housing and similar projects undertaken by Govern- 
ment or any other authority; and undertake or 
direct research into techniques that may be applied 
in the above circumstances. 

Candidates must: (a) possess a B.Sc. (Eng.) or 
other recognised Engineering Degree, or must have 
passed Part I and II of the examinations of the 
Institution of Civil Engineers ; and (b) must have 
undergone a recogni: course of training in Public 
Health Engineering ; and (c) must have gained not 
less than 9 years’ post-graduate experience, of which 
not less than five years must have been spent in the 
tropics as Public Health Engineer or Municipal 
Engineer. Salary in range £2280—-£2400 per annum 

Terms of Service: Appointments will be on 
contract/gratuity terms for two tours each of 15-18 
months. Gratuity at rate of £12 10s. for each 
completed month of service. Secondment or pen- 
sionable terms may be arranged. Free first-class 
passages for officer, wife and up to three children 
under 18 years and in addition an education allowance 
for children when not resident in Ghana of £100 a 
child for up to 3 children under 18 years. Accom- 
modation at low rental. Interest-free advance for 
car and car maintenance allowance. Generous 
home leave on full pay. Income tax at low local 
rates 

For further particulars and application form, 
write, stating age, qualifications and experience, to 
THE DIRECTOR OF RECRUITMENT, GHANA 
HIGH COMMISSIONER’S OFFICE, 13, BEL- 
GRAVE SQUARE, LONDON, S.W.1. E5806 





NATIONAL COAL BOARD 





SOUTH WESTERN DIVISION 
ENGINEERING DRAUGHTSMAN 
(MECHANICAL) 





Invite applications for the post of ENGINEER- 
ING DRAUGHTSMAN (MECHANICAL) at their 
Garw Group Office in their No. 2 (Maesteg) Area. 

The successful candidate will assist the Group 
Engineer with Engineering Drawings including 
reorganisation and further development of collieries. 

Applicants should hold at least the O.N.C. in 
Engineering. 

Salary range : £740-£855 per annum. 

Please quote Staff Vacancy No. 66/43. 

Full particulars of age, qualifications, experience 
and positions held, together with details of present 
post and salary, should be sent to the Area Staff 
Manager, Area No. 2, National Coal Board, Tondu, 
Aberkenfig, Bridgend, Glam., by 22nd May, 





ORMSKIRK & DISTRICT HOSPITAL 
MANAGEMENT COMMITTEE 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER for Group Appoint- 
ment, with duties mainly at the smaller hospitals. 
Successful candidate will be required to live within 
accessible distance from Ormskirk. Whitley Council 
Professional and Technical Staff conditions of 
service and salary, viz. £575, rising by annual incre- 
ments of £25 to £700. Applicant should have 
served an apprenticeship in Mechanical Engineering 
and have a knowledge of Electrical Engineering. 

Applications to be addressed to the undersigned, 
giving full details of age, training, previous occupa- 
tions, and giving og names for reference, not later 

2 , 1959. 
than 26th May, | HL. E. BECK. 


E5793 Group Secretary. 





EAST ANGLIAN REGIONAL 
HOSPITAL BOARD 





ASSISTANT ENGINEER (MECHANICAL) 





didates should be Grad.M.I.Mech.E. and/or 
AMLELVE. or equivalent, with experience in 
design and installation of heating, ventilating, steam 
boiler plant and services, &c., as applicable to hos- 
pitals. Salary : £730-£1055—additional increments 
within scale based on experience and age may be 


ted. 

Jications, giving full details of age, qualifica- 

ical cumin ond present salary, &c., with names 

of three referees, to Secretary of Board, 117, Cone 
ton Road, Cambridge, by ist June, 1959. E57 


PUBLIC NOTICES 


EROSION OF TEETH 

THE INDUSTRIAL INJURIES ADViSORY 
COUNCIL are considering whether erosion of the 
teeth due to acid fulfils the conditions for prescription 
under the National Insurance (Industrial Injuries) 
Act, 1946, as a disease for which industrial injuries 
benefits may be paid, and if so, in relation to what 
occupations. Persons and organisations interested 
are invited to submit written evidence which should 
reach the Secretary, Industrial Injuries Advisory 
Council, 10, John Adam Street, London, W.C.2, 
by the 15th September, 1959. An explanatory 
memorandum will be sent on request. $77: 

















TENDERS 
ADMIRALTY 
N.A.T.O. COMMON INFRASTRUCTURE 
SLICES VII AND Vill 
P.O.L. DEPOT NO. I—PUMPING SETS 


Final Notice is hereby given that BIDS will be 
invited in July, 1959, for the PROVISION and 
INSTALLATION of PUMPING EQUIPMENT at 
a P.O.L. Storage Depot, to be built in the Loch 
Striven area of Scotland. 

(2) The approximate cost of the contract will be 
£45,000 and will include :— 

(a) For duty on furnace fuel oi! :— 

3 (No.) Steam Turbine-driven Centrifugal 
ve about 1100 cubic metres per hour capacity 
each. 

1 (No.) Steam-driven Reciprocating Pump about 
53 cubic metres per hour capacity. 

(b) For duty on white oils :-— 

3 (No.) Diesel Engine-driven Centrifugal Pumps 
about 750 cubic metres per hour capacity each. 
3 (No.) Electric Motor-driven Centrifugal 
a about 280 cubic metres per hour capacity 
each. 

(c) For duty on ballast : 

1 (No.) Electric Motor-driven Centrifugal Pump 
about 80 cubic metres per hour capacity. 

(d) For duty on water :-— 

1 (No.) Diesel Engine-driven Centrifugal Pump 
about 70 cubic metres per hour capacity. 

(3) The work will be undertaken as one contract, 
and will be carried out as a sub-contract within the 
main contract for the construction of the depot. 
A final notice for the main contract has not yet 
been published. 

(4) It should be noted that the importation of labour 
from sources outside the United Kingdom may 
be subject to restriction and that permission could 
in any case be granted only on an undertaking 
that the Contractor would pay rates ol wages and 
observe hours and conditions of labour not less 
favourable than those established for United 
Kingdom labour for the trade or industry in the 
same area. 

(5) Firms wishing to be invited to Bid on the basis 
of sub-contractor to a main contractor must 
formally notify their desire to Tender by applica- 
tion to the address given in paragraph 8 below 
not later than 10th June, 1959. 

(6) Within one week of the closing date for receipt 
of applications to Bid, firms wishing to be invited 
must forward the following information :— 

(a) Statement of financial resources and evidence 
of financial stability. 

(b) Details of recent contracts completed for work 
of a comparable nature, including an indication 
of the value of each. 

(7) Bids will be received mid-August, 1959. 

(8) Enquiries regarding Bidding should be addressed 
to :-— 

Civil Engineer-in-Chief, 
Admiralty, 
Chamberlain Way, 
Pinner, 
Middlesex, England, 
quoting reference C.E. in C./INFRA/9 (Sub-Contract 
Pumps). E5799 





BOROUGH OF FARNWORTH 





CONTRACT NO. 5 


MAIN OUTFALL SEWER 





TENDERS are invited for the CONSTRUCTION 
of about 550 lin. yds. of 78 inch diameter BRICK- 
LINED SEWER in tunnel, constructed with pre- 
cast concrete segments (including work under a 
railway), about 250 lin. yds. of 57 inch diameter to 
78 inch diameter concrete pipe laid in open trench, 
about 100 lin. yds. of 9 inch diameter to 36 inch 
diameter concrete pipe sewer laid in open trench, 
various manholes mainly constructed with pre-cast 
concrete segments, a sewage diverter station, about 
100 lin. yards of 4 inch diameter rising main and 
various ancillary works, including diversion of 
existing sewage flows. 

The work will be carried out in the vicinity of 
Moses Gate Station and under Hall Lane, Farn- 
worth. 

Copies of the Tendering documents, comprising 
general conditions of contract, specification, bills of 
quantities and drawings, may be obtained from the 
Council’s Consulting Engineers, Messrs. J. D. and 
D. M. Watson, MM.LC.E., 67, Tufton Street, 
Westminster, London, S.W.1, after 12th May, 1959, 
on payment of a deposit of ten guineas refundable 
only to Contractors who submit bona fide Tenders 
and return all documents and drawings. Deposit 
cheques should be made payable to J. D. and D. M 
Watson. 

Tenders must be returned in envelopes which do 
not bear any name of mark indicating the sender, 
but endorsed “‘ Tender for Contract No. 5, Main 
Outfall Sewer,” and delivered at the office of the 
undersigned by noon on Tuesday, the 23rd June, 


1959 
THOMAS HITCHEN, 
Town Clerk. 
Town Hall, 
Farnworth, 
Lancs. E5781 


119 
TENDERS 





ADMIRALTY 
COMMON INFRASTRUCTURE 
SLICES VII AND VIII 


N.A.T.O. 





P.O.L. DEPOT NO. I—JETTY OIL FLOW- 
BOOM EQUIPMENT 





Final Notice is hereby given that BIDS will be 
invited in July, 1959, for the PROVISION and 
INSTALLATION of JETTY OIL FLOW-BOOM 
EQUIPMENT at a P.O.L. Storage Depot to be 
built in the Loch Striven area of Scotland. 

2) The approximate cost of the contract will be 
£32, and will include :— 

(a) 1 (No.) complete Oil Flow-boom Equipment 

for 7 (No.) 10in. hose connections. 

(b) 1 (No.) Light Derrick. 

(3) The work will be undertaken as one contract, 
and will be carried out as a sub-contract within the 
main contract for the construction of the depot. 
A final notice for the main contract has not yet 
been published. 


(4) It should be noted that the importation of labour 
from sources outside the United Kingdom may be 
subject to restriction and that permission could in 
any case be granted only on an undertaking that 
the Contractor would pay rates of wages and 
observe hours and conditions of labour not less 
favourable than those established for United 
Kingdom labour for the trade or industry in the 
same area. 

(5) Firms wishing to be invited to Bid on the basis 
of sub-contractor to a main contractor must 
formally notify their desire to Tender by applica- 
tion to the address given in paragraph 8 below 
not later than 10th June, 1959, 

(6) Within one week of the closing date for receipt 
of applications to Bid, firms wishing to be invited 
must forward the following information :— 

(a) Statement of financial resources and evidence 
of financial stability. 

(b) Details of recent contracts completed for work 
of a comparable nature, including an indication 
of the value of each. 

(7) Bids will be received mid-August, 1959. 

® Enquiries regarding Bidding should be addressed 
0 

Civil Engineer-in-Chief, 
Admiralty, 

Chamberlain Way, 
Pinner, 


inner, 
Middlesex, England, 
quoting reference C.E. in C./INFRA/9 (Sub-contract 
E5798 


Flow-Boom Equipment). 





COUNTY BOROUGH OF 
READING 


R6é CONTRACT WMi2 





Firm Price TENDERS are invited for the SUPPLY 
and ERECTION at Manor Farm Sewage Disposal 
Works of Two Single Lift GASHOLDERS of welded 
meee each with a capacity of 20,000 cubic 
ect. 

Particulars and specifications obtainable from and 
plans inspected at the offices of the Consulting 
Engineers, Messrs. Howard Humphreys and Sons, 
Victoria Station House, Victoria Street, West- 
minster, S.W.1, on and from Wednesday, 20th May, 
1959, until Friday, Sth June, 1959, upon payment of 
a deposit of 5 guineas made payable to the Corpora- 
tion, returnable for bona fide Tender not subse- 
quently withdrawn. 

No Tender considered unless on the official form 
and delivered to the undersigned in plain, sealed 
envelopes endorsed “‘ Tender for Gasholders, Con- 
tract WMI12,” but bearing no indication of the 
sender, not later than Friday, 19th June, 1959. 

7 bi Council do not bind themselves to accept any 
ender. 


TOWN CLERK, 
P.O. Box 17, 
Town Hall, 
Reading, Berks. 
May, 1959, E5758 





SCOTTISH HOME DEPARTMENT 


_—— 


ABINGTON-LANARK-AIRDRIE- 
CUMBERNAULD TRUNK ROAD A.73 


CARTLAND BRIDGE, LANARK. 





The Secretary of State invites TENDERS for 
ROAD AND BRIDGE IMPROVEMENTS at 
Cartland Bridge, Lanark. The Works. include 
realignment of the immediate road approaches and 
the provision of a reinforced concrete deck slab 
and cantilevered walkway to the existing bridge 
structure, 


Contract documents and drawings are obtainable 

from Messrs. Babtie, Shaw and Morton, 
Civil Engineers, 17, Blythswood byry Glasgow, 
C.2, upon payment of a deposit £10 by cheque 
made payable to the order of the Queen’s and Lord 
Treasurer's Remem . The deposit will be 
returned if a bona fide Tender is submitted and not 
subsequently withdrawn. 

Tenders on the official form, which must be received 
before 4 p.m. on Friday, Sth June, 1959, should be 
sent by registered post, marked—“ Cartland Bridge 
Tender ”"—to the Secretary, Scottish Home Depart- 
ment,. Broomhouse Drive, Saughton, Edinburgh, 11. 

The Secretary of State does not bind himself to 
accept the lowest or any Tender. E5757 


Classified Advts. continued on page 120 
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a wide range 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be id 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 


120 
TENDERS 


NEWCASTLE AND GATESHEAD 
WATER COMPANY 


SOUTHERN TRUNK MAIN 





The Newcastle and Gateshead Water Company, 
acting on behalf of the proposed Coquet Water 
Board (a bulk supply Board which will supply water 
to the Company, the Tynemouth Corporation and 
certain County districts in Northumberland), invite 
TENDERS for the LAYING of 36in. nominal 
diameter STEEL PIPES and the FITTING and 
CONSTRUCTION of ANCILLARY WORKS, all 
in Northumberland, as follows :— 

CONTRACT No. 2—from Warkworth to a point 
near West Shield Hill in the parish of Hebron in 
Morpeth R.D.C.—total length approximately 
60,970 lin. ft. The Tenderer will be required to 
provide alternative prices for jointing 36in. nominal 
diameter steel pipes with welded joints and Viking 
Johnson couplings. 

CONTRACT No. 3—from the said point near West 
Shield Hill to Sandy Lane in Longbenton U.D.C.— 
total length approximately 60,948 lin. ft., jointed 
with Viking Johnson couplings. 2 
Tenderers may submit Tenders for either Contract 

No. 2 or Contract No. 3 separately or Contracts 

Nos. 2 and 3 together. 

Tender documents may be obtained from the 
undersigned on payment of deposits of five guineas 
for each (making ten guineas for documents necessary 
for Tendering for Contracts Nos. 2 and 3 separately 
or together), which will be returned on receipt of 
bona fide Tenders not subsequently withdrawn and 
on return of all documents. (Cheques should be 
made payable to the Newcastle and Gateshead 
Water Company.) Tenderers should state in their 
request for documents whether they wish to Tender 
for Contract No. 2 or Contract No. 3 or for both 
Contracts separately or together. 

Tenders endorsed “Southern Trunk Main,” in 
sealed envelopes not bearing any name or mark 
identifying the sender must be delivered to Mr. 
F. G. Egner, Town Clerk, County Borough of 
Tynemouth, 14, Northumberland Square, North 
Shields, not later than 10.30 a.m. on 22nd June, 
1959. 

The Company, acting on behalf of the proposed 
Coquet Water Board, are not bound to accept the 


lowest or any Tender. 
S. G. BARRETT, 
General Manager and Engineer. 
Newcastle and Gateshead Water Company, 
Pilgrim Street, 
Newcastle upon Tyne, |! E5688 








EDUCATIONAL 











UNIVERSITY OF EDINBURGH 


POST-GRADUATE SCHOOL OF 
APPLIED DYNAMICS 


A Post-Graduate Course, leading to the Diploma 
in Applied Dynamics, will be given in the Depart- 
ment of Engineering from October, 1959 to June, 
1960 


Lectures will be given in the following subjects 
Mechanical Vibration, Gyrodynamics, Control 
Systems. Laboratory work in the field of applied 
dynamics will also be undertaken 

A limited number of grants may be awarded to 
suitable candidates 

Alternatively, students may attend one or more 
of the lecture courses on the above subjects : each 
course lasts a few weeks 

Further particulars and application forms for the 
Diploma Course and for the Short Lecture Courses 
may be obtained from the Faculty of Science Office, 
Chemistry Department, West Mains Road, Edin- 
burgh, 9 

CHARLES H. STEWART, 


E5803 ¢ Secretary to the University 





UNIVERSITY OF MANCHESTER 


A Full-time COURSE of POST-GRADUATE 
LECTURES on the ADVANCED THEORY OF 
STRUCTURES will be held in the University of 
Manchester between July 6th and 18th, 1959 

The Lectures are intended for Engineers, Lecturers 
and Research workers who wish to study and discuss 
recent work in the subject. The lecturers will be 
Professor J. A. L. Matheson and Dr. J. E. Gibson, 
of the University of Manchester, Dr. N. W. Murray. 
of the University of Sheffield, and Dr. R. K. Livesiey. 
of Cambridge. The topics to be covered include the 
General Theory of Hyperstatic Structures ; Stability 
of Frameworks, Matrix Analysis of Structures ; 
the Use of Computing Machines for Frameworks and 
Shells. 

The fee for the Lecture Course is £15 

Accommodation for those requiring it will be 
arranged at one of the University’s Halls of Residence. 

Further particulars may be obtained from the 
Registrar, The University of Manchester, 13. E5759 + 





TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.E., 
A.M.LChem.E., A.M.LM.L, 
A.F.R.Ae.S., C. & G., &c. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.I.G.B. Students at 
Professional Engineering Examinations. We have 
exclusive Home Study Courses in 


by moderate instalments.—Write 


OF GREAT BRITAIN 
(Dept. 76), 
29, WRIGHT’S LANE, LONDON, W.8. 
E102 & 


THE 
EDUCATIONAL 


AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Comp Technology. Applied ronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.— Write (Dept. S.E.8), 
E.M.I. Institute School of Electronics, College House, 
Kensington, London, W.8. Ei4Se 
A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 





95 per cent. successes. 148- prospectus free 
on request.—B.1.E.T, (Dept. 22), 29, Wright's Lane, 
London W.8. BIll4e 
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APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A CIVIL ENGINEERING GRADUATE is 
required to take charge of a fully-equipped Soil 
Mechanics Laboratory overseas on a two-year 
contract. Previous experience of all types of tests, 
including triaxial tests with pore water pressure 
measurement and dissipation tests and knowledge of 
maintenance of machines essential—Apply in 
writing, with details of qualifications and experience, 
to MESSRS. BINNIE, DEACON & GOURLEY, 
Artillery House, Artillery Row, Westminster, 
London, S.W.1. E5765 a 


A DESIGNER-DRAUGHTSMAN, aged between 
25 and 35, for machine design connected with wire 
and cable producing machinery. Good machine- 
design experience is required but not necessarily in 
this field. Conditions of employment are good and 
the appointment will be permanent.—Write, giving 
full details of experience, &c., to the Secretary, 
BARRON & CROWTHER LIMITED, Woodside 
Road, Eastleigh, Hampshire. ES731 a 


A SENIOR CONTRACTS ENGINEER 
FOR PUMP DEPT. 
is required by 
W. H. ALLEN SONS & CO., LTD., 
QUEENS ENGINEERING WORKS, 
BEDFORD 


The appointment is a responsible one, involv- 
ing the handling of projects, tenders and con- 
tracts for complete pumping schemes. Applicants 
should have served an apprenticeship and 
reached at least National Certificate standard, 
with experience in either drawing-office, 
commercial department, plant operation or 
manufacture. 

Good Staff Pension scheme ; 
towards removal expenses. 

Apply, stating age, experience, &c., to : 

THE PERSONNEL MANAGER. 


ES7TIS a 
AN ASSISTANT IS REQUIRED in the Fuel 
Department of a large Iron and Steel Works. The 
applicant should have experience in the combustion 
of all types of fuels, with knowledge of the use of 
various types of combustion control equipment. 
—Applications should be made, stating age, details 
of career and remuneration desired, to the Works 
Manager, GUEST KEEN IRON & STEEL CO., 
LTD., East Moors, Cardiff. E5728 a 


APPLICATIONS ARE INVITED FOR AN 
ENGINEERING CHEMIST experienced in the 
treatment and analysis of water used as boiler feed.— 
Please apply, stating age, details of career and salary 
expected, to the Works Manager, GUEST KEEN 
IRON & STEEL CO., LTD., East Moors, Cardiff 
ES727 a 


assistance 


APPRENTICE TRAINING SUPERVISOR 


Applications are invited by a West of Scotland 
Engineering Company for the position of 
APPRENTICE TRAINING SUPERVISOR to 
have control of all aspects of Apprentice Train- 
ing and Education. The position is a most 
responsible one and a sound scheme is already 
in operation Applicants must have Engineering 
qualifications of at least Higher National Certifi- 
cate Standard and be between the ages of 30 and 
45. Preference given to applicants with teaching 
and practical experience. Superannuation 
Scheme, after qualifying period.—Write, giving 
details of age, qualifications, past experience 
and reasons for considering a change of employ- 
ment to 0952, Wm. Porteous and Co., Glasgow 


ES810 a 


COMPETENT PERSONALITY, EX-OFFICER 
OR SIMILAR, AS UNDERSTUDY TO 
GENERAL MANAGER. Youth and inexperience 
of Cranes not handicaps.—Doity Cranes, Ltd., 24, 
Brazennose Street, Manchester, 2. E2402 a 


CONSULTING ENGINEERS require SENIOR 
MECHANICAL ENGINEER for site supervision 
of Boiler and Turbine contracts at Kincardine 
Generating Station Experience in erection and 
commissioning of modern generating plant essential 
Salary commensurate with qualifications and experi- 
ence.—Applications in writing to KENNEDY AND 
DONKIN, 4, Somerset Place, Sauchiehall Street, 
Glasgow, C.3. ES813 a 


CONSULTING CIVIL AND STRUCTURAL 
ENGINEERS urgently require first class 
DESIGNER/DETAILERS for varied work on 
reinforced concrete and structural steelwork. Five- 
day week and luncheon vouchers.—Apply by letter 
or telephone to: MAURICE NACHSHEN AND 
PARTNERS, 58, Victoria Street, London, S.W.1! 
Telephone : ViCtoria 0353 ES817 a 


DESIGN DRAUGHTSMAN REQUIRED by 
old-established firm of Agricultural Engineers in 
Midlands, to take charge of small drawing-office. 
Previous experience of agricultural implements not 
essential. Ability to design machining and welding 
jigs an advantage. H.N.C. Mechanical Engineering 
or equivalent. Age 35-40. Non-contributory pen- 
sion scheme. Assistance with house if necessary. 
State salary required.—BOX No. E5735, “ The 
Engineer.” A 


ENGINEER 
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CHEMICAL ENGINEER 


A Chief Chemical Engineer is required 
for the central engineering division of a 
group of companies operating in the heavy 
chemical industry 

Candidates should have a Degree or 
equivalent in Chemical Engineering and 
experience in the translation of pilot plant 
data into large-scale practice A good 
knowledge of all the usual unit operations 
and ability to prepare complex flow sheets 
is essential. 

Candidates should be accustomed to 
calculating and assessing the economics in 
new processes and process methods. 

The post will be located in London and 
will carry a good salary and membership of 
the Company’s pension fund, and considera- 
tion will be given to financial assistance 
towards removal expenses and house pur- 
chase if necessary 

Candidates should reply to Box TE.654, 
c/o 191, Gresham House, E.C.2, giving 
details of previous experience, positions held 
and stating present position and salary 
All replies will be treated in the strictest 
confidence. 


ES786 A 


DESIGN DRAUGHTSMAN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions. Excellent rates of pay APY 
Chief Draughtsman, ISOTOPE DEVELOPMENTS, 
LTD., Beenham Grange, Aldermaston, Berks. 
Tel.: Woolhampton 451. EIS2 a 


DESIGN ENGINEER REQUIRED having 
intimate knowledge of Metal Sheet and Strip Gang 
Slitting Machines, and associated equipment, to 
give full time to development and sales. First class 
position.—Reply : c/o DIRECTORS, THE BRONX 
ENGINEERING COMPANY, LTD., DUDLEY 
ROAD, LYE, Nr. Stourbridge, Worcs E2406 a 


DEVELOPMENT ENGINEER required by a 
Light Engineering Company in the Midland district. 
Must be experienced in design and development of 
small high-speed diesel and petrol engines, and it is 
essential that applicants should have mechanical 
engineering qualifications Please write, stating 
details of previous experience, age and salary 
required.—_BOX No. E5828, ** The Engineer.” A 


DRAUGHTSMAN required in Pump Division of 
an old-established Engineering Company, Birming- 
ham area. Must be experienced in the design and 
detailing of oil refinery, centrifugal process pumps and 
chemical pumps for the Oil Industry and Chemical 
Trades. Contributory pension scheme, five-day 
week, canteen and recreational facilities.—Apply. 
giving full details of training, qualifications, past 
employment and salary range, in strict confidence, 
to the Secretary, TANGYES LIMITED, Cornwall 
Works, Smethwick. E5762 a 


DRAUGHTSMAN REQUIRED at L.C.C. 
Brixton School of Building, Ferndale Road, S.W.4, 
for preparation of drawings for Building and Struc- 
tural Engineering Department. Should be neat 
draughtsman, preferably with O.N.C. 81s. 6d. to 
248s., according to age and experience.—Application 
forms from Secretary at School. (967) E5756 A 


ENGINEERING COMPANY IN IPSWICH 
wishes to strengthen existing drawing-office staff by 
appointment of two keen DRAUGHTSMEN, 
ages 24-28, with at least O.N.C. The office is 
engaged on designing a new range of medium-size 
machinery which requires a good knowledge of 
general engineering practice. Suitable applicants, 
who should be able to work with a minimum of 
supervision, are invited to send personal details and 
salary required —-BOX No. E5693, “The Engi- 
neer. A 


ERECTION SUPERINTENDENT 


Applications are invited for the above appoint- 
ment by large concern engaged in the erection of 
Water Tube Boilers throughout U.K. Successful 
candidates, with proved ability, will be required 
to supervise and control all aspects of progress 
and erection Appointment superannuable. 
Salary in accordance with degree of experience 
and qualifications.—Applications with full 
particulars of age, education, qualifications and 
experience.—Write 0650, Wm. Porteous and 
Co., Glasgow 


ES809 A 





INSTRUMENT ENGINEER 

A first class opportunity has arisen for an 
ENGINEER experienced in the design of elec- 
tronic and/or pneumatic process control instru- 
mentation, to join a major London Oil Refinery 
and Petrochemical Engineering Company. 

Applicants should have at least H.N.C. with 
suitable endorsements 

Salary up to £1500 p.a according to experi- 
~~. 

lease write giving ful! details in confi ~€ 

to BOX No. E5811, “ The Engineer.” — 


A 


ENGINEERING DRAUGHTSMAN.— J 
NESTLE COMPANY LIMITED is seeking ane 
who wishes to assume an important post with a view 
to progressing to a position of authority. Those who 
are aged between 24 and 28, in possession of the 
H.N.C. and have previous experience of Process or 
chemical layout, are invited to apply. The prepara- 
tion of installation and detail drawing, together with 
occasional visits to our many factories within the 
United Kingdom, form part of the duties involved 
An excellent salary and pension scheme awaits the 
right man, together with luncheon vouchers, whilst 
at our City Head Office.—Write now, giving fullest 
details of previous experience, age and present salary 
to the Personnel Manager, The Nestlé Company. 
Ltd., St. George’s House, Wood Street, E.C.2. 

ES829 a 
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JUNIOR DETAIL DRAUGHTSMAN 


for general engineering. Applicants : ised eae 
have completed full apprenticeship and Arm. 
service ready for permanent positi Write 


giving full particulars —BOX No. if 
Engineer.” nang ar 
LARGE MIDLAND BOILER MAK 
QUIRE ASSISTANT CHIEF DRAUGHSE 
MAN, with a view to taking over duties of Chief 
Draughtsman during the next two years. Must “soi 
wide experience of shell boiler industry and able be 
negotiate at top level. Write, stating fulles: details 
BOX No. E5730, “ The Engineer.” 


A 


LEY’S MALLEABLE CASTINGS co. 
LTD., DERBY 

ASSISTANT MAINTENANCE ENGINE ER 
required by large Foundry and Engineering 
Works Some knowledge of Mechanical 
Handling, Hydraulic and Pneumatic Equipment 
desirable. H.N.C. or similar standard preferred, 
Age 27-32. Interesting and progressive position 


Pensions Scheme.—Applications to Works 
Manager, Ley’s Malleable Castings Co.. Lid 
Derby E5795 4 


MECHANICAL ENGINEERING DRAUGHTs. 
AN, preferably holding Higher National Certi- 
ficate or equivalent, experienced in textile dyeing 
and finishing machinery Applications, stating age 
experience, qualifications and salary required, to 
the Chief Engineer, THE BRADFORD DYERS 
ASSOCIATION LTD., 39, Well Street, Bradford, | 
ES7S§ 4 

MECHANICAL ELECTRICAL ASSISTANT 
required by Quantity Surveyors London Office for 
Site measuring and negotiating final accounts 
Reasonable knowledge all services, including air 
conditioning necessary. Write state age. experience 
in this field and salary range.-BOX No. £2409 
* The Engineer.” A 


MECHANICAL ENGINEERS REQUIRED 


Minimum H.N.C. standard, but others con- 
sidered. Experience in Equipment and Pipe- 
work fabrication and erection. Should have 
held responsible position on oil refinery con- 
struction or similar work. Details in strictest 
confidence. Own staff advised.—BOX No 
E5784, ** The Engineer.” 





OFFICE ENGINEER 


required for Iran. Period about eighteen months 
* Bachelor " appointment. £150 a month plus 
free accommodation and messing. Age prefer- 
ably not over 45 

Experience in costs and preparation of 
estimates for extra work and also field experience 


necessary. Work as Cost Engineer in field 
advantageous 

Selected applicants will be given fuller details 
at interview, meantime please state qualifications 


previous employers, nature of work and age. to 
BOX No. E5796, ** The Engineer.’ 


A 
PULSOMETER ENGINEERING GROUP 
require the following staff 
for work in the Clapham Area 





(a) Hydraulic Designer Draughtsman for the 
design and development of Hydraulic Pumps 
Motors and Systems 

also 
(b) Draughtsmen for layout and detailing of 


Hydraulic Components 

These appointments offer attractive com- 
mencing salaries and considerable scope fot 
advancement, and are permanent and pension- 


able 
Candidates should write, giving full details of 
experience, qualifications, age, &c., to the 


Personnel Manager, Pulsometer Engineering 
Co., Lid., Oxford Road, Reading ES767 A 


QUALIFIED STRUCTURAL ENGINEER, 
minimum age 28, preferably with R.C. and steel 
design expertence to supervise section engaged on 
design and supervision of erection of a wide range 
of structures Good prospects Commencing 
salary up to £1300 p.a—EDWARD A. PITCHER 
AND PARTNERS, 21a, Aylmer Parade, N.2 
ES 


MOU 1852. 5822 A 
R.C. DESIGNER DETAILERS with ai least 5 
years’ experience, required by Consulting Engineers 
Able to work with minimum supervision. Salary 
up to £1000 p.a. according to experience and qualt- 


fications. EDWARD A. PITCHER AND PART 


NERS, 21a, Aylmer Parade, N.2. MOU 1852 
ES821 A 
SALES MANAGER required for established 
engine and gearbox manufacturers —able to organise 
and instil enthusiasm into department—must have 
technical knowledge of engines and transmissions, 
able to handle commercial and financial transactions 
State age, education, qualifications and experience 
and salary required.—BOX No. E240! The 


Engineer A 


SALES MANAGER required by an East Anglian 
Engineering Company. Applicants should have had 
a thorough Commercial training with an engineering 
background and must be fully competent of organis- 
ing sales of capital goods in competitive home and 
overseas markets. Apply, giving fullest possible 
details. —BOX No. E5692, “ The Engineer.” A 
SENIOR DESIGNER DRAUGHTSMAN 
quired by REYNOLDS T.1 ALUMINIUM, 
LIMITED, Rheola Works, Resolven, Neat!:, Glam 


Factory situated in very pleasant surroundings, nea 
Swansea. Applicants must be educated at -— 
H.N.C. level, and prior experience of ro!)ing ™! 


and foundry equipment would be an acvantage 
Attractive salary offered to successful ap 
Full particulars to Personnel Manager 

SENIOR DRAUGHTSMAN required for Vesigt 
Office. Work is of Electro-Mechanical nature and 
duties would include specification writing to ‘/overm 
ment contract requirements. Knowledge o! © »difica- 
tion procedure an advantage.—Apply. age 


s g 
and salary required, to S. G. BROWN L! ITED, 
Shakespeare Street, Watford, Herts 388 


A 











<tc 
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SENIOR PIPING ENGINEER 


required by an expanding engineering contracting 
Company en on many large projects for 
the Oil Refinery and Petrochemical Industries. 

The successful applicant will be aged 35-45, 
A.M.1.Mech.E., and with at least 15 years 
experience in deali with pipework problems 
appertaining to the above industries. 

A salary in the region of £2000 p.a. is envisaged 
and only gi s with adeq experience 
and capabilities need apply. 

Please write, giving full details, to General 
Manager.—BOX No. E5754, “* The Engineer.’ a 











STEWARTS AND LLOYDS, LIMITED 
have a vacancy for a 
SENIOR 


in the Methods Department of their Tollcross 
Steel Foundry. Applicants should preferably 
have worked with both alloy and plain carbon 
steel castings, in the weight range up to 6 tons, 
but more important is a thorough practical 
knowledge of modern steel foundry methoding 
—Written applications, = particulars of 
Education, A and Experience, should be 
addressed to The Manager, Personnel Services, 
Clyde Tube Works, Coatbridge. E5709 a 


STRUCTURAL DESIGNER required with 
experience in the design of steel structures. Oppor- 
tunity for young man to become fully conversant with 
modern fabrication methods. Write, stating quali- 
fications, age and salary desired to Works Director 
(Personal), JOSEPH WESTWOOD AND CO., 
LTD., Napier Yard, Millwall, E.14. E2408 «a 
STRUCTURAL ENGINEER, HONG KONG, 
thoroughly experienced in design of reinforced 
concrete. Salary £1700 p.a. to £2200 p.a., according 
to experience, plus £750 p.a. quarters allowance for 
3 years’ contract, plus 6 months’ paid home leave 
with passages both wavs. Applications, stating age 
and experience.—BOX No. E2413, “ The Engi- 
neer.”” A 
STRUCTURAL STEELWORK DESIGNER 
with a good knowledge of light structures as well as 
conventional steel design required by Consulting 
Engineers. Five-day week. Pension Scheme : 
holiday arrangements honoured.—Apply stating 
full details of experience and salary required to 
BOX No. E2407, “ The Engineer.” A 
TECHNICAL ASSISTANTS REQUIRED for 
interesting design work in Midlands. Age 25 to 35 
Minimum qualifications, H.N.C. Salary £800/£1000 


per annum. Apply.—BOX No. E2400, “ The 
Engineer.” A 
TECHNICAL REPRESENTATIVE, resident 


West London, required to handle power transmission 
equipment in Southern England. Minimum tech- 
nical qualification H.N.C. Car provided Full 
details, age, experience and salary required —BOX 
No. E5827, “ The Engineer.” A 


THI 
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TECHNICAL ESTIMATOR required in Pump 
Division of an old-established Engineering Com- 
pany, Birmingham area. Experience in tendering for 
centrifugal refinery process pumps and chemical! 
pumps for the Oil Industry and Chemical Trades 
essential. Contributory pension scheme, five-day 
week, canteen and recreational facilities —Apply, 
giving full details of training, qualifications, past 
employment and salary range, in strict confidence. 
to the Secretary, TANGYES LIMITED. Cornwall! 
Works, Smethwick ES761 a 


THE FORESTAL LAND, TIMBER AND 
RAILWAYS COMPANY, LTD., requires a 
PROJECT ENGINEER for its works at Widnes 
The Company has embarked on a programme of 
diversification which will provide the challenge 
stimulus and opportunity associated with an expand- 
ing organisation Applications are invited from 
men aged 35 or less having appropriate experience 
in the chemical and/or food industries. including 
control of the drawing office, preparation of detailed 
specifications and negotiations with suppliers. They 
should have a degree in mechanical engineering, or 
corporate membership of the Institution of Mech- 
anical Engineers, and a good background of experi- 
ence in the various stages of a project from flow 
sheet to commissioning should be coupled with the 
ability to grasp quickly and concisely the essentials 
of specific problems. The Company offers first-class 
service conditions and applications, which will be 
treated in confidence, should be addressed to the 
Development Manager, The Forestal Land, Timber 
and Railways Company, Litd., Ditton, Widnes, 
Lancs ES800 a 


TRANSLATOR wanted for Switzerland. German, 
French into English only. Interesting, permanent 
post for versatile, experienced man with all-round 


technical background. Polished English style 
essential. Reply.—BOX No. E2392, “ The Engi- 
neer.”” A 


VACANCY FOR MAN FOR GENERAL 
TRACTOR REPAIRS, &c., and to run Cold 
Storage Plant. Modern house on Farm.—Apply 


THE GROVE FARMS (HARWELL) LTD., 
Woodlands, Milton Hill, Nr. Abingdon, — 
35742 A 


VESSEL ENGINEER 

required by International Oil Refinery Engineers. 
Must be A.M.I.Mech.E. standard, with design 
and workshop experience covering large columns, 
pressure vessels, tanks and Heat Exchan; and 
familiar with British and American specifications 
and codes for the Oil Refinery and Petro- 
chemical Industries. 

Salary up to £1750 p.a., 
experience. 

Please write, giving full details—BOX No. 
E5753, “ The Engineer.” 


according to 


A 
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electronics engineer. 


all over the world. 


Published on last Friday 
of preceding month. 





Engineerin 





A monthly journal for the professional 
It circulates to 86 different 


When electronic engineering is studied 
“Electronic Engineering 


28 ESSEX STREET, STRAND, W.C.2 
Telephone : Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 


Electronic 


industries 


»? is read. 


Price. 3,- per copy. 


36/- per Annum. 
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WATER-TUBE BOILER PLANT 
DESIGN 


WHESSOE LIMITED 


porno STAFF VACANCIES 
DESIGNER (a) Senior and Junior Design Engineers 


for Proposal and Contract work on 
Water-Tube Boiler Plant. Previous 
experience on Water-Tube Boiler design 
preferable but not absolutely essential! 
Minimum qualifications are an engineer- 
ing degree and or A.M.1.Mech.E., while 
starting salary will be in the range £650 
to £1150 p.a., dependent upon qualifi- 
cations and experience. The work is 
interesting and varied and covers a wide 
field of heat-transfer applications 

(6) Proposal Draughtsman for interesting 
work on complete Water-Tube Boiler 
installations. Applicants should have 
some previous experience on Water- 
Tube Boiler Construction and layout. 
Salary according to experience but not 
less than £15 per week. 


with H.N.C. or Degree and D.O. and workshop 
experience The job calls for experience of 
structural work and of designing chemical plant 
using pressure vessel codes ; it offers plenty of 
scope for originality and inventiveness. 


Apply in detail to THE STAFF OFFICER, 
Whessoe Limited, Darlington, quoting this paper 
and the reference 11/59 


ES773 a 





WORK STUDY OFFICER 


Five-day week, Pension Scheme. Staff 
LAPORTE CHEMICALS, LTD., a member ae eee 
of the Laporte Group of Companies, invite Write, Staff Manager, 
applications for the post of WORK STUDY FOSTER WHEELER, LTD., 
OFFICER at their works in Warrington 3. Ixworth Place 
Applicants should have had experience of London. S.W.3._ E5782 a 


method and time study techniques and cost 





control. The work involved will be on chemical 





processes and engineering maintenance. Age 
between 30-45 years. The salary offered will be 
commensurate with age, qualifications and 


ee ae is a  ~ —— The MOUNT ISA MINES LIMITED, 
pee ‘ ‘ f 
asnintance towards removal expenses and QUEENSLAND, AUSTRALIA 


house purchase. 

Replies, giving details of age, qualifications 
and experience and quoting Ref. LCW/TE1/43 
should be addressed to Laporte Group Personnel 
Manager, Hanover House, 14, Hanover Square, 


Vacancies for 


JUNIOR MECHANICAL ENGINEERS 


Ww. (Single Men) 
ES814 Qualifications : B.Sc. in Mechanical Engi- 
, . neering 
WORLD-WIDE SHOE MANUFACTURING Duties : Technical Assistant to Senior 
AND DISTRIBUTING ORGANISATION Engineers. 
require a GRADUATE ENGINEER aged 24-25 Salary : £A1300 per annum for new Univer- 


years, with at least one year’s experience in engineer- 
ing, preferably with die and tool making. 

Applicants, who should be willing to work abroad 
if required, should have French as their second 
language 


sity Graduates. £A1360 for graduates 
with one year’s experience. In addition to 
salary, successful applicants will receive 
variable Lead Bonus with a Minimum of 
£A5 per week and a Maximum of £A17 5s 


The applicant selected could expect, after a short per week. 
probationary period, to be given responsibility for a ng —— 
section of a rapidly expanding engineering produc- Applications : Stating age and details of 


qualifications and experience to :-- 


London Secretary, 
Mount isa Mines Limited, 


Adelaide House, 
King William Street, London, E.C.4 
E5776 A 


tion workshop in Brussels. 
This position, which is pensionable and carries 
life insurance, is a responsible one, and a good 
salary will be paid to the right man. 
Apply in the first instance in writing to 
The Personnel Manager, 
Bata Development, Limited, 
151, Oxford Street, 
London, W.1 





ES805 a 








UNITED STATES POSITIONS 


for 


SCIENTISTS and ENGINEERS 


The WESTINGHOUSE ELECTRIC CORPORATION has a large number of openings for 


PHYSICAL SCIENTISTS 
ELECTRICAL ENGINEERS 


to work in the Solid State Device field 

Positions are available at laboratories in the vicinities of Pittsburgh and Baltimore. 

The programme includes fundamental studies of crystal growth p' mena, investigations of 
the fundamentals of device fabrication techniques, studies of binary and ternary compound, 
creating and developing new solid state devices and complete electronics system design. 

These positions demand Ph.D. or equivalent personnel. 

Starting Salary : £3400 per annum and upwards plus transportation to location. 

Doctor Clarence Zener, Director of the Westinghouse Electric Research Laboratories, with 
other Westinghouse scientists, will interview applicants in London from Thursday, 21st May, 
onwards 

Selected applicants not attending the London International Convention on Transistors and 
Associated Semi-Conductor Devices will be invited to London for interview. 

Those interested should send professional qualifications to Mr. H. R. Arnold, Westinghouse 
Electric International Company, 1-3, Regent Street, London, S.W.1. ase 

~ A 








POWER RECTIFIER DESIGN 


(a2) ENGINEERS. Due to expanding business, a large electrical manufacturing 
firm in the Midlands requires Assistant Design Engineers for rectifier work.: 
Previous rectifier experience not essential, but applicants should have degree 
(electrical) or equivalent, and some practical training. Work involves mercury 
arc and semi-conductor rectifiers and application engineering of all kinds, with 
scope for wide experience and interest ; good salary and prospects. Pleasant 
residential area, ample housing, excellent educational facilities. 

(6) DRAUGHTSMEN also required for same business. Must have previous 
experience electrical apparatus. 


Apply, with full particulars, to BOX No. E5689, “ The Engineer.” 


“ 
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SITUATIONS VACANT 


THE ENGINEER 


SITUATIONS VACANT 





SALES REPRESENTATIVES 


A very old-established firm of 


Engineers and Gear Specialists 
requires SALES REPRESENTA- 
TIVES having an established con- 
nection amongst Buyers of Medium 
and Medium/Heavy Plant, e.g 
Steelworks, Shipyards, Mines, &c 
Applicants, who should have some 
technical knowledge, are asked to 
submit full details, stating 
experience, area covered and salary 
expected The firm's own staff 
have been informed of _ this 
advertisement.—BOX No. E5819, 


ELECTRICAL 
ENGINEER 


wanted by leading German manufacturer for 
German-English translations. Applications 
are invited from British-trained engineers 
with a good general education and sound 
technical training, preferably also with 
practical experience in the application of 
electric equipment. Good working know- 
ledge of German is essential. The ability to 
write clearly and concisely will be expected 
of candidates. A five-day week is worked, 
with generous holidays. Favourable housing 
conditions for permanent staff. Apply, 
stating age, education, qualifications, 
experience and salary required, to BOX 
No. E5790, ** The Engineer.”” 


SITUATIONS VACANT 





May 15, [959 
SITUATIONS VACAN} 
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THE SHELL GROUP OF COMPANIES 


ENGINEERS 


for service primarily overseas in their 
marketing organisation. Initial duties com- 
prise planning, construction, maintenance 
and operation of bulk petroleum storage 
plants and other distribution facilities. The 
variety of jobs performed in the early stages 
of such a career provides administrative 
training and experience so that those starting 
along this route have equal opportunities 
with others to compete for the highest posts 
in management. ca 
Candidates should be qualified Engineers 
and aged between 24 and 28 years and pre- 
ference will be given to men either with a 
University Degree in Engineering or who 
are Graduates of a major Engineering 
Institution (Mechanica! Civil or Electrical). 
Please write, giving full d’tails, to 
SHELL INTERNATIONAL PETROLEUM 
COMPANY LIMITED, 
PERSONNEL (RECRUITMENT) 'M.E.., 


ENGINEERS 


The development of engineering 
associated with Hospital Building 
has reached an extremely interesting 
Stage. Engineers who are interested 
in working with progressive archi- 
tects undertaking Hospital Building 
as Principal Assistant, £1235 to 
£1510 p.a., should apply for further 
particulars to : 

The Secretary, Oxford Regional 
Hospital Board, 43, Banbury Road, 
Oxford. 

The closing date for applications 

for the post is 30th May, 1959. 


ni 


“ The Engineer.” 








ST. HELEN’S COURT, 
GREAT ST. HELEN’S. 
LONDON, E.C.3. E5801 A E5804 a 
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BRITISH OXYGEN COMPANY LIMITED 


have a vacancy for a 


CHIEF DESIGN ENGINEER 


for one of its subsidiary companies in the London area. This light engineering manufacturing 
company markets its products through retail channels all over the world and direct to industry 
Responsibility will be to the Development Director for the leadership of a team of engineers 
working on the design of mew products and the application of new processes. There will be ample 
scope and every encouragement for new ideas and original thinking 


A good honours degree in mechanical engineering is desirable, and a further degree would be 


an advantage, but a physicist with suitable experience would be considered. Age preferably 
33-40 


Commencing salary in region of £2000 with good prospects. Contributory pension scheme. 
£ & prosp 


Assistance with removal expenses if necessary 
Reply, with full details of qualifications and experience in strict confidence to 


The Staff Officer, 
BRITISH OXYGEN COMPANY LIMITED, 
Bridgewater House, Cleveland Row, 
St. James’s, London, S.W.1. 
E5807 A 


ASSISTANT MANAGING DIRECTOR 


UNIVERSITY GRADUATE preferably in engineering, aged 30 
to 38, with experience of production and supervision, required 
by a substantial manufacturing company. 


High commencing salary in accordance with ability and experi- 
ence, with prospects of £4000 p.a. within a few years. 


Please apply stating age, present salary, training and positions 
held in chronological order to BOX No. E 5815, “* The Engineer.” 
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CENTRAL ELECTRICITY 
GENERATING BOARD 


SECOND ASSISTANT ENGINEER (MECHANICAL) kerf. ENR/164 


required in the Leeds Regional Office of the Production, Inspection and 
Test Section of the Design and Construction Department. 

The Section is concerned with the production, inspection and test in Manu- 
facturers’ works of plant and equipment required for generation (including 
nuclear) and transmission purposes 

Candidates should have qualifications at least equivalent to Graduate 
Membership of the Institution of Mechanical Engineers and have had recent 
experience of production, inspection and test of mechanical plant in Manufac- 


turers’ works. 


Salary within scale £1,195-£1,545 p.a 


CIVIL ENGINEERING DRAUGHTSMEN eer. ENR 168 
required at Bankside House, Sumner Street, S.E.1. 
Commencing salary according to experience, within the range £660-£780 p.a. 
Permanent pensionable appointments, Staff Restaurant, Sports and Social 
Club 
Application Forms obtainable from The Personnel Officer, Central Electricity 
Generating Board, 24/30, Holborn, London, E.C.1, should be completed and 
returned by May 29th. 


Please mark envelopes “ Confidential,’’ quoting relevant reference number. 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED, 
BARROW-IN-FURNESS 


are seeking first-class men for the following vacancies :— 


SENIOR & JUNIOR 
DRAUGHTSMEN 


required for interesting work on pipe systems, &c., for nuclear submarines. Minimum technical 
qualification—Ordinary National Certificate or equivalent. Applicants should have served a 
recognised engineering apprenticeship. 
i ~ id will be appropriate to experience and responsibility and there is a contributory Pension 
un 
T he town is pleasantly situated on the coast adjacent to the Lake 

District. The Company has a well-appointed Sports Club and 

Grounds, with comprehensive recreational facilities, both social and 

sporting. An illustrated guide to the town and surroundings can be 

sent on request. 
All applications should be addressed to the :— 


Engineering Technical Manager, 
VICKERS-ARMSTRONGS (ENGINEERS) LTD., 


Naval Construction Works, Barrow-in-Furness, Lancashire. 
E5768 A 














CIBA (A.R.L.) LIMITED 


require 


A SENIOR SALES ENGINEER 


in their Bonded Structures Division. The work involves r i i 

n ’ esponsibility for sales of adhesives for 
metal bonding and of aluminium honeycomb. Considerable travel will be necessary in both the 
U.K. and abroad but the post will be based near Cambridge. 


Applicants (preferably aged between 28 and 38) sh 3 
y ag 2 ould :— 
(a) Have a Degree or H.N.C. in Engineering. 
» san a — engineering background (preferably in aircraft industry). 
i a ~ rom wedge bsg So er pe os selling within the aircraft industry) and 
active sales work and to devel icati tural 
techniques in a variety of industries. igo sanaiance ag antmaaimnman 


Tr = 1 ve) : : sald 

‘ vacancy Provides exce ent opportunities in an expanding company working in a field o 
growing importance The salary will be discus: i iew J ‘ 
sed at an interview and will depend on age, ad! 


nian, Gen write in confidence to the Secretary, CIBA (A.R.L.) LIMITED 


ES779 A 
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| TECHNICAL MANAGER 


A progressive Company specialising in 
Dred e building, medium-sized Shipbuilding 
and Marine Engineering, invites applications 
for the post of Technical Manager. 

The position calls for technical qualifica- 
tions and leadership of a first-class order and 
will command considerable scope within the 
Company. ; iy 

Applicants must have had a basic training 
in marine engineering and should preferably 
be around the age of 35/45. The qualifica- 
tions required are an Honours Degree in 
Engineering, or an Ordinary Degree with 
M.0.T. Seagoing Certificate, or the equiva- 
lent in practice generally. 

It is essential that applicants should have 
thorough experience in the Design and 
Workshop Practice of Marine and Heavy 
Mechanical Engineering and should have 
had experience in controlling both Design 
and Production Drawing Offices. 

To the right man the post will carry a good 
salary, depending on qualifications and 
experience, with an excellent Pension Scheme 
and undoubted prospects for further 
advancement. 

Write in confidence with full particulars to 
BOX No. E5682, “* The Engineer.”” A 








JOHNSON, MATTHEY & CO., LIMITED, 


DESIGN ENGINEER 


Aged 23/33, with good drawing-office 
experience, is required for a Chief Mechani- 
cal Engineer’s office in Central London. 
A sound practical training and knowledge of 
engineering services is essential. 


The work entails handling projects from 
the drawing-board through to construction 
and running in for production. 


Conditions of service include free lunches 
and an annual bonus, also a contributory 
pension scheme. Salary according to age, 
qualifications and experience. 

Write, giving full details of age, qualifica- 
tions, experience, &c., to the Secretary, 
Johnson, Matthey & Co., Limited, 78, 
Hatton Garden, London, E.C.1. 


E5738 a 





THE BAHRAIN PETROLEUM COMPANY LIMITED 





VACANCIES FOR 
CHEMICAL AND MECHANICAL DESIGN ENGINEERS 


Applicants for these positions in Bahrain should have 2 Degree in CHEMICAL or MECHANI- 
CAL ENGINEERING, with a minimum of four years’ subsequent experience covering design 
problems associated with liquid and gas pumping equipment, gas engines, steam turbines, heat 
exchangers, coolers, steam generators and boilers, piping systems, high and low pressure process 
units, together with the necessary calculations of flows, pressure drops, heat transfer factors and 
the like, 


The commencing salary would depend on qualifications and experience, with a minimum of 
£1600 : 0 : 0 per annum, in addition to which free air-conditioned accommodation and a living 
allowance are provided. An initial kit allowance, medical attention, paid home and local leaves 
are also provided, with passage paid for the former and generous assistance towards fare for latter 


Apply in writing, with full particulars, to Caltex Services Limited, Caltex House, Knightsbridge 
Green, London, S.W.1, quoting “‘ ENG.” ES772 a 











ENGINEERS 


required at 


AN ASSISTANT 


to the 





ALDERMASTON 


ENGINEER MAIN GRADE Ref. 2251/25. 
ENGINEER BASIC GRADE Ref. 2256/25. 

For the maintenance and operation of all types of factory services, the planning and estimating of 
mechanical! and electrical engineering works and services and modifications to plant and equipment 
in Laboratories and workshops. 

The duties of the main grade include responsibility to a Senior Engineer for the supervision of the 
above work. In addition, close liaison will also have to be maintained with Scientists in the advice 
and co-ordination of design, manufacture, modification, maintenance and assistance in programmes 
of tests with vibration machines and other similar and associated equipment. 

Wide experience of this work is essential. For the main grade engineer some training and 
experience in the strength of materials for structural steel work would be an advantage. For the 
basic grade post a mechanical engineer with some electrical knowledge would probably be suitable. 

QUALIFICATIONS.—A recognised engineering apprenticeship is required and Corporate 
Membership of a Senior Engineering Institution. Consideration for the basic grade post will be 
given to applicants with Graduate Membership. 

SALARY: MAIN GRADE £1345-£1800. ; 
BASIC GRADE £845 (at age 25)-£1150 (at age 34 or over)-£1315. 

Contributory Superannuation Scheme. A house or substantial assistance with house purchase 
will become available for married officers living beyond daily travelling distance. 

POSTCARDS for application forms to the Senior Recruitment Officer at the Atomic Weapons 


Research Establishment, Aldermaston, Berks. Please quote appropriate reference number. E5766 A 








WORKS MAINTENANCE ENGINEER 


is required by 


ENGLISH ELECTRIC RUGBY 


His duties will include the complete maintenance of all ranges of machine tools and other works 


Services. 


Candidates for this responsible post should have served an apprenticeship with a machine tool 


manufacturer, hold an H.N.C., and be about 30 years of age. 


excellent opportunity for promotion. 


For the right man there is an 


Please write, giving full details of experience and qualifications, to Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2, quoting reference E1190C. 














UNILEVER 


have vacancies for 


INSTRUMENT ENGINEERS 


Applicants should have adequate academic or 
professional qualifications in electrical ’ 
engineering or physics and should have design 
experience in electronics, process control 

or instrumentation. 


INSTRUMENT TECHNICIANS 


Applicants should have experience in the 
commissioning and servicing of instruments 
and process control equipment. 


Applications giving details of training, 
qualifications and experience should be 
addressed to Head Office Staff Department 
(WF 40), Unilever House, Blackfriars, 
London, E.C.4. 


ES789 a 











T. & H. SMITH LIMITED, 
WHEATFIELD ROAD, 
EDINBURGH 11. 


(Manufacturers of fine chemicals and 
pharmaceuticals) 


Require WORKS ENGINEER to be 
responsible to Works Manager for the 
operation of all works services and for 
general maintenance throughout the works. 
He will be expected to participate in team 
work on development projects with other 
technical staff. Pension scheme in operation ; 
5-day week. Salary according to qualifica- 
tions and experience.—Applicants, preferably 
aged 30-40 years, should write to the Secre- 
tary giving full details of education, training 
and experience, and marking their letter 
“ PRIVATE.” 

E2403 a 














SITUATIONS WANTED 











CHARTERED MECHANICAL ENGINEER, 
34, fully experienced in all aspects of works engin- 
eering and planned i re. Pe ing drive 
and organising ability seeks position as WORKS 
ENGINEER in light/medium engineering factory 
—Apply BOX No. E2411, “* The Engineer.” 4 





ENGINEER/DRAUGHTSMAN, with = small 
workshop and office situated in Yorkshire, open to 
accept Service Agencies, &c., or other proposals. 
All letters answered.—BOX No. E2375, “ The 
Engineer.” cy 





| SUBCONTRACTING | 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero Ltd., South Harrow Viaduct, 
Harrow, Middlesex ("Phone Byron 1178). E109 “uw 


KELLERING AND CAM PROFILING opete 
up to 8ft. by 6ft. or 6ft. diameter—_ARMYTAG 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Ki 

2743/4). E116 mw 





E5763 a 





BUSINESS OPPORTUNITIES 


BELGIAN METALLURGIC FACTORY of 
middle importance wants to enter into connection 
with British firms desirous to collaborate or to take 
an interest in manufacturigg material in European 
Common Market. Write to Journal.—BOX No. 
E5750, “* The Engineer.” o 
THE REPRESENTATIVE of a progressive New 
Zealand Engineering Company with full and exten- 
sive range of manufacturing facilities, will be visiting 
this country between May and August. He is keen 
to discuss with British and Continental manufac- 
turers arrangements for making their‘ products in 
New Zealand under licence or on a royalty basis.— 
BOX No. E2398, “ The Engineer.” oO 
FIRE-FIGHTING COMPANY in Airport Instal- 
lation field seeks Association with Engineers having 
efficient Sales Organisation and desiring to extend 
sphere of operation and production.—Write BOX 
TE.655, c/o 191, Gresham House, E.C.2. E5785 o 
PRACTICAL TECHNICIAN, shortly opening in 
Fibreglass business, seeks additional ideas for 
simple production runs. Mutual agreement on terms 
—PEACH, 42, John Street, Luton. E2404 o 
WANTED—Light Repetitive Work. Full par- 
ticulars : Charlw Engineering Company, 87, 
Charlwood Street, Victoria, S.W.1. E2410 o 














FOR HIRE 


LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (‘Phone, SLOane 5259). £103 «x 














FOR SALE 


600 


ECONOMIC BOILERS 


Two DANIEL ADAMSON horiz. deuble-pass, 
10ft. 6in. dia, by 16ft. by 20ft. 8in., excluding 
smokebox. Evap. 14,400 Ib./hr., 160 p.s.i. With 
feed pumps, chimney, grit arrestors, induced 
draught fans. Ideal for oil-firing. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241). 











E200 G 





Classified Advts. continued on page 124 
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FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 





STEAM BOILERS.—Cochrane Vertical (New), 
8ft. Gin., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 


AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 pat, 2 550 hp. motors; also 
Broomwade 500, 400, 200 and 130 c.f.m., all 
motorised ; and several aus of various makes 
and capacities. 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 ib. pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 


MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted, 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib; 84-ton Ransomes 
Diesel/Electric, 21ft. jib; 6ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2) ; 6-ton Coles 
Di /Electric, solids ; 4ton Coles Diesel 
Electric, solids, 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton "Jones ‘se Super 40” diesel, pneu- 
matics (3). 


OVERHEAD CRANES.—40-ton Babcock, 40ft. 
span, 400/3/50, ““ Goliath” ; 30/5-ton Adamson, 
a 3in. span, 400/3/50; 20/6-ton Vaughan, 
42ft. 3in. span, cab type (6) ; 20-ton King, 42ft. 3in. 
span, 400/3/50 ; a a Morris, 35ft. span, hand 

; 10-ton Morris, 45ft. span, 36ft. lift ; 
10-ton Morris “ Goliath,” 
10-ton Vaughan, 23ft. 6in. 
10-ton V m, 2ift. span, 44 74-ton 
Wharton, 25ft. span, 400/3/50 ; 5-ton Henderson, 
24ft. Jin. span, 1946; $S-ton Morris, 58ft. span, 
hand operated ; $-ton Royce, 2-motor crab, 
440/3/50 ; S-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4ton Morris, 19ft. 

, 220V., d.c. (3) ; 3-ton Adamson, 48ft. span, 


400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 
OF Morris, 18ft. span ; 2-ton Vaughan, 
= _— oon , 2-motor ; majority of the above 


ee CRANES.—7-ton Rushworth hand, 
30ft. jib ; 5-ton Wilson ay 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib 


RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Coles steam, 40ft. jib ; 10-ton Grafton, 
34ft. jib, diesel conversion ; 8-ton Wilson steam, 

35ft. jib ; 5S-ton Grafton, a5ft. jib, diesel conver- 

5-ton Cowans 


sion ; $-ton —, SOft. jib (2) ; 
Sheldon, SOft. jib 

LOCOS.—Fowler diesel, 150 hp. (2); Ruston 
diesel, 80/88 h.p., new 1942; Bagnall !4in. by 


22in., two oil fired, one coal ; Peckett steam, 7in. 
by 12in., 1941 ; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 


STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SO000ft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., i4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flan; ; S00ft., 
24in. riveted ; 1450ft., 27in. o.d. wel flanged ; 

216ft., 48in. riveted ; 216ft., 60in. riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 


VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Siuices, Gunmetal, Reducing 
and Check Valves. List on request. 


STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and rol, also 
sectional steel and cast iron up to 50, gallons 


MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. ov, tin.; Robertson Straightening Rolls, 
8ft. 6in. din.; Berry ates ys 7ft. by 4in.; 
Tangye ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert 3ND Miller, 
6lin. by 15Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14T yoy Press ; Bonn 
Hydraulic Tube a bd to by 4in. bore ; 

Bigwood geared — = xt peenenios 

aE gy Bg: by Joists ; two 

40kVA. i Welding slacking; om Drawing 

— die z= to ad copper ; 50kW. Electric 

“ een , chamber $4in. by Win. 
y 21lin. 


SLING ENGINEERING WORKS 
OLEFORD, GL 
‘Phose’: Coleford ar1i2. E106 o 





FOR SALE 

FRORIEP 54in. Heavy Duty Vertical TURN- 
ING AND BORING MILLS, fitted with side 
head, main motor 50 h.p. New 1952. 
class condition. 

F. J. EDWARDS LTD., 
359-361 EUSTON ROAD, LONDON, N.W.! 

EUSton 4681! and 3771 


In first- 


ES775 G 





SAMUEL PLATT MOTORISED DRAW 
BENCH for sale. Approximately 20ft. draw 
Chain links 7}in. by 2in. by jin. thick. Solid spacer 
Ifin. thick. Diameter of chain pins fin. Electrical 
equipment suitable for 400/3/50. Worm gear reduc- 


tion unit. Weight about 5 tons.—F. J. Edwards 
Limited, 359, Euston Road, London, N.W.1, or 41, 
Water Street, Birmingham, 3 E5824 G 


SIX SWARF EXTRACTORS by Broadbent, 
36in. dia., lift-out baskets, direct drive by 12/13 h.p. 
motor.—BOX No. E5825, ** The Engineer.” G 


THE 
FOR SALE 





VALES PLANT REGISTER LIMITED 


OFFER FOR IMMEDIATE SALE 
CRANES 

NEALS 15 cwt PORTABLE, 3 jibs, Lister diesel 
pneumatics, sige £600 

NEALS I-ton “D’ nae 30ft. swan-neck 
Ruston engine, pneumatics. £750 

JONES “Super 20" MOBILE, l6ft. jib, petrol, 
solids £275 ‘ 

JONES “ Super 22" MOBILE, 24ft. jib, pneumatics 
£850 

NEALS “NM™ 2-ton MOBILE, 35ft. jib, Ruston 
engine, pneumatics. £1450 

COLES 24-ton EMA MOBILE, 16ft. jib, Perkins 
engine, pneumatics. £1050 

ANDERSON GRICE 3-ton Electric DERRICK, 
120ft. jib, S.L.1. £1500. 

JONES KL44 4-ton MOBILE, 40ft. jib, Ruston 
diesel, pneumatics, 1954. £2550. 

ANDERSON GRICE 5S-ton Electric DERRICK, 
120ft. jib. New 1946. £2600 

COLES THORNEYCROFT S-ton LORRY 
MOUNTED. Mk. 7, Series 7, 30ft. jib, rope 
derricking. £2500 

NEALS 4/6-ton “ QM’ 


* MOBILE, Ruston engine, 
pneumatics, 1953. £2500 


BUTTERS 5-ton Single Motor Electric DERRICK, 


85ft. jib. £1750 

COLES 6-ton MOBILE, 21 30ft. jibs, Perkins engine 
pneumatics. £3300 

BUTTERS 7-ton 2-motor Electric DERRICK, 
120ft. jib. £2975 

RUSHWORTH 7-ton Hand DERRICK, 30ft 
lattice jibs. £245 each 


MICHIGAN TMCT 16 74-ton LORRY MOUNTED 
crowd shovel, dragline and 30ft. jib, Buda diesel, 
pneumatics. £3300. 

ANDERSON GRICE 10-ton Single Motor Electric 
DERRICK, 120ft. jib. £4150. 

COLES 124-ton Fully MOBILE, 80ft. jib. £4750 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE—SEND FOR VALES 
FREE PLANT REGISTER 

Further details 14, 
London, S.W.1 

Telephone ViCtoria 7531, 
lines) 


Lower Grosvenor Place, 


3501, 8080, 9886 (15 
iz 
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HYDRAULIC FORMING AND FORGING 
PRESSES 


3000-ton Down-stroke PRESS for HEAVY PLATE 


FORMING AND BENDING, 3 rams ; admitting 
10ft. 6in. between columns ; bed 16ft. by 8ft 
2000-ton Down-stroke FORGING PRESS. St 
stroke ; bed 8ft. 6in. by 8ft daylight I1ft 
1000-ton Down-stroke FORGING PRESS b 
Wellman, bed 7ft. by 6ft. ; daylight 9ft 


475-ton FLANGING PRESS by Hugh Smith, table 
10ft. dia., 4 vice rams 
REED BROTHERS (ENGINEERING) 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6 


LTD 


ES700 G 





FOR SALE 


RAILWAY TURNTABLE 
For Sale.—Mundt type standard gauge turntable, 
65ft. long, carrying capacity 150 tons approx. 
WATER CRANE 
3000 gallon water crane 
TURNOUTS 
Twenty | in 8 turnouts in 75 Ib. F.B. rail ; 
changeable to suit L.H. or R 
All these items are in excellent condition. 


Apply: EAGRE CONSTRUCTION CO., LTD., 
East Common Lane, Scunthorpe, Lincs. (‘Phone : 
4513). E150 G 


inter- 





ONE 10-TON ELECTRIC LUFFING AND 
TRAVELLING JIB CRANE by Cowans, 
Sheldon and Co., Ltd. SOft., maximum radius of 
iib, maximum lift above rail ievel 45ft., motorised 
230 volts d.c. 


JOHN CASHMORE, LTD., 


NEWPORT, MON EIs4G 





PREMIER COLLOID MILL MODEL 10,000— 
10IN. VERTICAL TYPE. Capacity 5000 to 
15,000 Ib. per hour. Powered by 20 h.p. motor, 
400/440 volt, 3 phase, 1440 r.p.m—BOX No. 
E5764, ** The Engineer.” G 


TURBO-GENERATOR FOR SALE by Metro- 
politan-Vickers, 780kW., 230 volts D.C., 7500 r.p.m., 
complete with reduction gear box, compact con- 
densing plant and spare armature. Good condition 
throughout.—Write for full particulars, R. S. 
HAYES LIMITED, Bridgend, Glamorgan. Tel. 
Bridgend 1311 (3 lines) E5770 G 


SELF-CONTAINED ECONOMIC BOILER, 
by Paxman, for sale, evap. 7000 Ib./hr. at 100 p.s.i., 
complete with feed pump, magnetic level switch, 


feed water tank, &c., retubed 1957. Price £1750. 
Warwick Engineers. Barrow-in-Furness, Lanca- 
shire E2405 G 


CALCIUM SILICIDE.—Finely ground CALCIUM 
SILICIDE—for nodular iron, exothermic compo- 
sitions, etc. (now being successfully used by several 
foundries) at_ prices which save you money.— 
TOXANE, LTD., 47, High Street, Edgware, Middle- 
sex. EDGware 6666. E2412 


MORRIS Siewing Mobile Cranes, 2 tons or 4 tons 
capacity, in first-class order. From £1900.—BOX 


condition. 


ENGINEER 


FOR SALE 





QUICKWORK No. 32! Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity 14 S.W.G. 
mild steel, depth of shear throat 30in., cuts circles 
from 6in. to 60in. dia. weight approximately 
18 cwt 

JOHN HANDS Double Sided Friction Screw Press, 
arranged motor drive, for 400/440/3/50, fitted 
with Broughton automatic press guard, pressure 
exerted approximately 60 tons, maximum stroke 
18in., between uprights 374in., tee-slotted bed 
36in. by 46in 

BLISS No. | Double Sided, Double Action, Geared 
Toggle Drawing Press, arranged for belt drive, 
punch stroke 7in., blankholder stroke 4in., 
between uprights 17in., size of bed I6in. by 18gin., 
hole in bed 64in. diameter 

CRAIG & DONALD Model 400/10, All-Steel 
Motorised Double Geared Press Brake of steel 
plate construction, arranged motor drive for 
440/3/50, pressure exerted approximately 400 tons, 
former capacity 10ft. by jin., width between side 
frames 82in., stroke approximately 4in. 

BESCO High Duty Double Geared Guillotine Shear- 
ing Machine, Overcrank type, Model R, capacity 
120in. by jin. mild steel, treadle-operated clutch, 
motorised for 400/440/3/50 

New BESCO 8ft. 4in. by 4in. Type HK., All-Steel 
Undercrank Open Ended Production Power 
Guillotine of all-steel construction, arranged motor 
drive for 400/440/3/50, length of blades 110}in., 
capacity %in., gap in side frames 34in., strokes per 
minute 54, 

INCANDESCENT Forced Draft Bar Heating 
Furnace, double-ended, gas fitted, heating chamber 
36in. wide by 24in. deep by Yin. high, total length 
through furnace 32in. working, temperature range 
900 deg. to 1350 deg. C., can be reached in about 
1} hours after starting from cold 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771 


And at 
LANSDOWNE HOUSE, 4!, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 
E207 G 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 800-ton Indenting Hydraulic Press, platens 
Sft. 4in. by 4ft. 4in. and Sft. Ibin. by 4ft. L4in., 
with pump and motor 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft stroke, with pumps and 
motors (5 available) 

Fielding 100-ton ditto, 4ft. to Sft. stroke, with pumps 
and motors 

Two 73ft. 4in. by Sft. Kilns or Dryers, with Crofts 
Reduction Gear and 27 h.p. motor 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 


reduction gear and motor 
Available at low prices ex present sites to save cost 
of bringing into stock 


LTD., 
EIS! G 


FRED WATKINS (ENGINEERING) 
COLEFORD, GLOS. 





WE HAVE FOR DISPOSAL ONE SECOND- 
HAND GAS-FIRED STOVE ENAMELLING 
OVEN, 80ft. long by 10ft. wide by 8ft. high (internal 
dimensions), reference $.3284. This plant is in good 
We will consider an offer for plant as 
Standing, that is, to be dismantled by purchaser.— 
All replies to Chief Buyer—Vono Limited, Tipton, 
Staffordshire E2381 G 
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500 


COMPRESSOR SETS 
2500 c.f.m. BELLISS & MORCOM, 100 p sj with 
_p. CROMPTON PARKINSON motor 

3: 3kV or 400/440/3/50 ; 

410 c.f.m. BROWETT LINDLEY, 120 
LAURENCE SCOTT AND ELEC TROMOTORS 
95 h.p. slipring motor, 400/3/50 

TWO 3% c.fi.m. BROOM AND WADE. 100 p.s.i 
with BROOK 75 h.p. slipring motor, 4003/59 

Many others in stock, we would welc 
enquiries. 

CONDENSERS AND HEAT EXCHANGERS 

BELLISS & MORCOM Surface Condenser, 8ft. 6in 
long by 3ft. 6in. dia., designed for 8400 Ib. exhaust 
steam per hr. peng 26in. vacuum when 
supplied with 29,000 gals. of cooling water per hr 
at 75 deg. Fah. Complete with water circylating 
and condensate pump 

WORTHINGTON SIMPSON, 7500 Ib. steam per 
hr. at a vacuum of 26in. when supplied with 
430 g.p.m. of circulating water at 80 deg. Fah 
Complete with combined A.C. motor-driven 
water circulating and condensate extraction pump 

DAVEY PAXMAN Surface Condenser, 10,000 Ib 
steam per hr. at 26in. vacuum when supplied with 
500 gals. of cooling water per min. at a tempera- 
ture of 70 deg. Fah. complete with water circy- 
lating and extraction pump 

BELLISS & MORCOM Condenser, 17,000 Ib. steam 
per hr. at 2Sin. vacuum when supplied with 
43,000 gals. of cooling water per hr. at a tempera- 
ture of 80 deg. Fah. Complete with extraction 
pump and air ejector. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.12 
Tel. : Shepherds Bush 2070: and 
STANNINGLEY, NR. LEEDS 

Tel. : Pudsey 2241. 


ome your 


E202 G 





BIGWOOD MODEL A&.S.!. TEN ROLL 
SECTION STRAIGHTENING MACHINES. 
Built 1947. Cap. lin. rounds or squares, I4in. by 
Itin. by jin. angles in M.S. M.D. 400/3/50. 


H. BELL (MACHINE TOOLS), LTD., 


WALTER STREET. LEEDS, 4 
Tel. : 63-7398 E105 G 





MOBILE CRANE.—Unused 24-ton Diesel by 
Herbert Morris, Ltd. As new. 25 cwt. lift at 
10ft. 9in. maximum outreach. £1610 (half list price.) 

DAVIES, 20, Whiteladies Road, Bristol, 8. 
E2389 G 








CLOGGED UP? 
Remember 


WAROS 


might have (t/ 





THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 











No. E2390, “‘ The Engineer.” G 














HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 


















HEAT & WEAR RESISTING UPTO 10 TONS 


als xt SPHEROIDAL GRAPHITE /RON & STEEL 





MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: : Stoke-on-Trent 23612 
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Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


L. SUDSON, F.R.1.C.S., F.A.1. 
BEDDARD, A.1L.MECH.E., F.A.L.P.A. 
$. CHEAVIN, F.A.1. 


ft. 
t. 
M. 
GQ. E. GIBBS, P.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 
icclaineen & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 





FREEHOLD 
SINGLE STOREY FACTORY 
123, GREENWICH SOUTH STREET, 
GREENWICH, S.E.10. 
Floor Space : 7000 Square feet 
Good clear floor space 
Three-storey office and 
showroom building. 
Central Heating. All Services 


TO AUCTION AT AN EARLY DATE 
Further particulars 


Henry Butcher & Co. 


13, CHANCERY LANE, W.C.2 
Tel HOLborn &411 
ES817 5 











a FOR SALE 
urex Diese! Welding Sets, 300/400 amp., Perkins 
: 4 engines 

j = yd. Rapier 410 Diesel-driven Excavator with 
, “Purpose or dragline equipment. 

* Cu. yd. Rapier 423 Diesel-driven Excavator with 
Pay - equipment. 

ton Ransomes & Rapier Standard and Super 


Pet./Elec. Mobile Cranes (diesel conversion 
available) 
}-Tool BroomWade 167 cu. ft. Portable Diesel 


Compressor Set on pneumatics with over-run 
brakes 


cu and 4 
: driven Dumpers 

ton Morris Versatile Diesel/Elec. Mobile Crane 
On solid rubber tyres 


cu 


yd. Aveling-Barford Diese!- 


1 > 
tho — 440 Diesel-driven Excavator with 
snove! or draglin 

Quanti: gline equipment. 


! Guyrex and RMD Shuttering 


tT! - 
WI! Lt \M_ G. SEARCH, LIMITED 
{ITEHALL ROAD, LEEDS, 12 
; Tel 639081 (10 lines). 
ian RCH (LIVERPOOL) LIMITED 
‘“ “OND ROAD, KIRKBY TRADING 
ESTATE, LIVERPOOL. 
‘'monswood 3361 (5 lines). E5769 G 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


VICTORIA STREET, 
LONDON, S.W.1. 


56, 


VICTORIA 2002/3/4 
Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 





Specialists 
in the 


VALUATION & SALE 
of 
INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 


KNIGHT, FRANK 
& RUTLEY 








SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 





20, Hanover Square, W.1. 
felephone : MAYfair 3771 


(Factory Department : Ext. 17) 








| FOR SALE 


WD 


PNEUMATIC POWER HAMMERS 
10 cwt. MASSEY “ CLEAR SPACE.” vee belt drive, 


motorised. 
7 cwt. MASSEY 








“ CLEAR SPACE,” vee belt drive, 


motorised 

7 cwt. MASSEY “SLIDE TYPE.” vee belt drive 
motorised 

5 cwt. MASSEY “SLIDE TYPE,” gear drive 
motorised. 

2 cwt. MASSEY * CLEAR SPACE,” vee belt drive. 


motorised 
160 Ib. HERCULES SPRING FORGING HAM- 
MER by S. Platt. cap. 44in. rnd. and sq. bars 


THO* W. WARD LTD. 


ALBION WORKS SHEFFIELD 


Phone : 26311 “ Forward.” 
E215 G 


Grams 


ENGINEER 


AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


uct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


Telephon ¢ 
Sites, London 


Monarch 34?) 





8 lines) 


125 


AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 
LONDON, E.C.3. 
Telephone : ROYAL 486i 















































: 
By Order of the Minister of Supply 
SALES BY AUCTION 
Main Location Auctioneers 
May 22 Miscellaneous stores. General Stores Sub De- HARRISON & HETH- 
pot, Lengtown, Nr. Car- ERINGTON, LTD., 
lisle. (Sale at County (Dept. L), Botchergate, 
Hall, Carlisle.) Carlisle 
(Tel. : 26292/3.) 

May 26 Vehicles and miscel- M.O.S. Storage Depot DIXON & WALLACE, 
laneous stores, includ- Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
ing Kilmarnock. Buildings, Graham 

Square, Glasgow, E.|1. 

(Tel.: Bridgeton 2447.) 
Saloon cars ; utilities ; trucks ; trailers ; industrial tractors ; fire pumps ; 
disc harrow; M.T. spares;  rivetting and drilling machines ; presses ; 
grinders; electric sewing machines; canteen and kitchen equipment ; 
furniture : transformers ; rectifiers; motors; switches ; lifting gear ; 
paint grease ; water piping ; asbestos sheets ; trolleys ; wood and steel 
boxes cylinders, etc 

May 29 Miscellaneous stores. Command Ordnance WOOLLAND, SON & 

Depot, Coypool, Marsh MANICO (Dept. L) 
Mills, Plymouth. (Sale at Kinterbury House, St 
kK interbury House.) Andrews Cross, Ply 
mouth. 
(Tel. : 65356.) 

June 2-5 Vehicles, lifting and MOS. Storage Depot WALKER, WALTON & 
earth moving equip- Ruddineton, Notts. HANSON (Dept. L) 
ment. motor cycles. Byard Lane, Bridlesmith 
etc Gate, Nottingham 

(Tel.: $4272.) 
June 3 Miscellaneous stores. Northern Command BARTLE & SON (Dept 
Ordnance Sub Depot, L), 50-52, Merrion 

Barlow, Nr. Selby, York- Street, Leeds, 2 

shire. (Tel. : 2.0898.) 

June 10 Machine tools and Technical Stores Depot, SHOULER & SON 

miscellaneous stores. Old Dalby, Leics.(Sale at (Dept. L), 1, Norman 
Melton Mowbray.) Street, Melton Mowbray, 
Leics. 
(Tel. 3081.) 

June 16 Machine tools and M.O.S ae Depot, J. H. NORRIS & SON 

miscellaneous stores. Byley, Nr. iddiewich, (Dept. L), 9, Albert 
Cheshire. (Sale at New Square, Manchester, 2 
Islington Public Hall, (Tel.: Blackfriars 8373.) 
Ancoats, Manchester.) 

June 19 Miscellaneous stores. Returned Stores Group FENN, WRIGHT & CO. 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 

(Tel.: 3171.) 

June 26 Machine tools and Hawker Aircraft Factory, LESLIE A. BUTSON 

miscellaneous stores. South Shore, Blackpoo! (Dept. L), 16, Birley 
Street, Blackpool 
(Tel.: 21073.) 
Applications for catalogues, available 14 days prior to date of sale, should be made oni) 
to the auctioneers shown above (price of catalogue Is., P.O. only.) 
Ets’ s 
FOR SALE | FOR SALE | 
VERY FINE 35-TON ELECTRIC PORTAL 
WHARF CRANE, built 1945. Lift 35 tons at 60fi. 
radius to height 75ft. Portal 40ft. track, admitting 
three rail tracks. Electrics 400-3-50 n 
working. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, | 
wernt Sees eee, FOR SALE 
Telephone : Woolwich 7611/6. GOOD REUSABLE B.H. AND F.B. RAILS. 
486 G as follows : 
440 tons 85 Ib. approx. B.H. Rails, 60ft. lengths. 
116 tons 85 Ib. approx. B.H. Rails, 45ft. lengths. 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney 
Huts, 35ft. wide, and “ Blister’ Hangars, 86ft. 6in. 
and 9ift. wide. These buildi are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel.: Bexleyheath iat 
re] 





62 tons 90 Ib. approx. B.H. Ra 
271 tons 79 Ib. approx. F.B. 
Further details, Rubbings, &c.. 
Attractive prices. 
COX & DANKS, LTD., 
FREDERICK ROAD, 
MANCHESTER, 6. 
Telephone : Pen 2481 


ils, 26ft. lengths. 
Rails, 26ft. lengths 


on application 


E5792 o 
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STEEL CASTINGS 


From {lb. to 15 cwts. 


BREAKDOWN and SHIP REPAIR 
WORK GIVEN SPECIAL ATTENTION 


STEEL CASTINGS of all descriptions 


made in our own foundry by 
CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 


BARNARD & SONS, LTD. 
75 River Road, Barking, Essex 


Rippleway | 188-9 


= «a 
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A B.Mows Spray Gun for Job / 


SPRAY BOOTHS 


SPRAY PAINTING EQUIPMENT @ 








ALFRED BULLOWS & SONS LTD 


HEAD OFFICE & WORKS - LONG ST WALSALL STAFFS ENGLAND TEL: Ser 


Makers of the original oil-sealed rotary compressors 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 6163 DRURY ST., DUBLIN. TEL : DUBLIN 73188/9 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 











SKILLED MEN! 











VACANCIES 
FOR 


BOILER MAKERS 
CRANE DRIVERS 


DRIVERS 
(STORE HANDLING EQUIPMENT) 


DRAUGHTSMEN 
MILLWRIGHTS 
FITTERS (PLANT) 


PLUMBERS & 
PIPE FITTERS 


SAW DOCTORS 











WELDERS money’s not the only profit you get from that. — Fae crane 
ni You get a grand refresher course, giving you 
a lot of new ideas, and putting you right in — nen a 
THE ROYAL touch with the latest Army developments. | 
ENGINEERS And you get a welcome break from the usual | — —, 
(FIELD) routine, with sports, gamesandagreatsocia] | 
life. For the place is full of people with the Bx omennee a 
——d 


USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 


Up to £25 tax-free Bonus plus first-rate 
wages for two weeks of your time 


A you in a skilled trade? Then you can 
probably add a tidy sum to your income 
by joining the Army Emergency Reserve. For 
one thing, you get pay and allowances at full 
Regular Army rates whilst in camp. And the 
more your skill is worth in civilian life, the 
higher your Army trade pay will be. Better 
still, you also get £9-£25 bonus tax-free. 

For this you just spend 14 days a year ata 
camp, working on your own speciality. And 


Same interests as yourself. Don’t miss this 
chance! Send off the coupon now to: H.Q., 
A.E.R.,R.E.(Field& Works), Harper Barracks, 
Ripon, Yorks. 


POST THIS OFF RIGHT AWAY! 


Please send me—without obligation—the illustra- 
ted booklet telling all about the Army Emergency 
Reserve. 
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POWER 


for 
industry 


Our range of industrial engines are a practical proposition for many types of industrial 
equipment . . . fork lift trucks, compressors, cranes, pumps, contracting equipment, earth 
borers, generators, railcars, welding plant, works trucks, tractors and conversions. Simple 
design, modern flow-line production methods and common interchangeable parts con- 
iribute to the low cost of these high efficiency engines. And remember, every engine is 
fully backed by a World-wide Parts and Service Organisation. Take your choice from 
a wide power range... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY—have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advan- 
tages of economy, long-life and low running costs . . . plus the best service in the World! 


ke &o am 


Please send me technical brochures of your *peTROL h 
DIESEL Industrial Engines. The maximum 8.H.P. required is Wherever you are, w atever your problem, 


; s at n.p.M. Also, please send details of 
3 the following equipment powered by your engines 
} Name 





' » } 
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‘ : Address MOTOR COMPANY LIMITED - ENGLAND 
ui are at your service 
: Nature of Business For further details of our | 
Teleohone Ke. INDUSTRIAL ENGINES | 
Delete where not applicable G51-22'5 and the equipment they power, send the coupon to your nearest Ford Dealer | 
7 or direct to 
AVELEY DEPOT: SOUTH OCKENDON: ROMFORD: ESSEX - ENGLAND ‘ 


FORD MOTOR COMPANY LTD - PARTS DIVISION (G51) ° 
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another 





anncuncement.. 


Concerning STANDARD INDUSTRIAL 
Overhead Travelling Cranes of the following 
sizes :*— 

5 and 7i-tons capacity up to 50-ft. span 
10-tons up to 45-ft. span. 


ieee 
Improved design and production now enables 


these cranes to be offered in |14] weeks 
dispatch time, and at LOWER prices, without 


any sacrifice of QUALITY. 
aE 


This will enable all Engineers to avail 


themselves more readily of these excellent 
VAUGHAN CRANES 
for speeding production. 


























THE 
VAUGHAN CRANE COMPANY 

LTD. | 
WEST GORTON MANCHESTER 12 


Telephone EAST 2771 
ee ——— 
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T:/E FOLLOWING ARE APPROVED STOCKISTS OF 
OLLARD BEARINGS 
























































POLLARD BEARINGS LIMITED 


FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE 


Telephone: Knottingley 2323 (5 lines) 
Telex: 55166 + Telegrams: ‘‘Balbearing Ferrybridge”’ 


LONDON OFFICE: 44 HERTFORD STREET, W.! 
Tele; ‘ec: Legation 3888 + Telex 23549 
NOR} 


+ “PTON WORKS: COUNTESS ROAD 
ele; 


°: Northampton 3766 °Telex 31624 
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ACCURATE SPEED CONTROL 


») 








Iso-Speedic governors embody flybobs which consist of hardened steel 


balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 
They are used on diesel engines and petrol engines, and are available for 


other speed control applications. 


ii ‘ sil : ee ae ee oe ° 
Iso-Speedic governors can be supplied which give control within 0.3% 
and are used on generators for radar and television. Other Iso-Speedic 


governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


Iso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., WARWICK 
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